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ABSTRACT 
Intraventricular Hemorrhage Sequelae in Low 
Birthweight Infants: A Meta-analysis 
by 
Shannon G. Thompson, Doctor of Philosophy 
Utah State University, 1993 
Major Professor: Dr. Glendon Casto 
Department: Psychology 
viii 
Technological advances in neonatal care have 
dramatically improved the survival and disability rates 
among low birthweight infants (LBW). One common factor 
associated with later problems among these babies is 
intraventricular hemorrhage (IVH). A meta-analysis was 
conducted among LBW infants with and without IVH to 
determine developmental outcome. More than 450 studies were 
located. Only 125 studies met inclusion criteria. 
Mean effect sizes were computed by comparing the LBW 
group to either a fullterm control group or to test norms. 
When compared to fullterm children, LBW children scored 
worse in all areas except gross motor skills. 
Cognitive assessment was done commonly up to 6 years of 
age. LBW infants scored about 1/2 standard deviation below 
their comparison group. A positive linear trend was found 
for severity of IVH: those children without an IVH scored 
comparably to fullterm children, while those with severe 
bleeds were about one standard deviation behind. 
ix 
Assessment of academic skills was done with the 8- to 
11-year olds. There was no information given on 
presence/severity of IVH. Very few assessments were done. 
On general academic measures, the LBW children scored about 
1/2 standard deviation behind the comparison group. 
Over 80% of the language assessments were done at 15-
to 38-months of age. LBW children tended to score 1/2 to 
3/4 of a standard deviation below the comparison group. The 
severity of hemorrhage did not mediate these results. 
Fine motor assessments were performed on children 9 
months to 11 years old. LBW children were about 2/3 of a 
standard deviation behind the comparison group. These 
skills were not affected by severity of IVH. 
Gross motor abilities were typically measured before 
the children were 24 months old. LBW children showed more 
deficits in this area than in any other: almost 90% of a 
standard deviation behind. Gross motor skills appear to be 
strongly impacted both by being low birthweight and by the 
severity of IVH. 
Results indicate that IVH is a mediating factor in 
outcome among LBW infants. More research needs to be 
conducted on these children when they are school age, so 
long-term effects of low birthweight can be determined. 
(223 pages) 
Explanation 
CHAPTER I 
INTRODUCTION 
Technological advances in neonatal intensive care over 
the past 20 years have dramatically improved the survival 
and disability rates among the smallest of babies who are 
born too soon (Ehrenhaft, Wagner, & Herdman, 1989; Orgill, 
Astbury, Bajuk, & Yu, 1982a; Yu & Hollingsworth, 1980). The 
morbidity and mortality rates among these infants are 
dramatically correlated to their birth size. 
Low birthweight (LBW) is defined by most practitioners 
as birthweight less than 2500 grams, while very-low 
birthweight (VLBW) is less than 1500 grams. The third 
category, extremely-low birthweight (ELBW) consists of those 
infants weighing less than 1000 grams. In the United 
States, approximately 6.8% of all live births are LBW, 1.2% 
are VLBW or ELBW (Bauchner, Brown, & Peskin, 1988). In the 
early 1970s, survival rates for the infants in the LBW 
category were uniformly about 80%, while approximately 50% 
of the VLBW babies lived past the neonatal period. Yet, as 
few as 15% of the babies weighing 1000 grams or less were 
expected to survive (Jones, Cummins, & Davies, 1979). With 
the technological advances since that time, as many as 70% 
of these extremely-low birthweight babies survive (Yu, Wong, 
Bajuk, Orgill, & Astbury, 1986). Table 1 presents published 
mortality rates for premature infants, based on the year of 
birth and birthweight. 
Table 1 
Mortality Rates Among LBW Infants 
Birth 
Year 
ELBW I 
Up to 751- 1001-
1000 1000 1250 
Birthweight Category 
VLBW 
1001-
1500 
1251-
1500 Source 
PERCENT OF INFANTS WHO DIED IN THE NEONATAL PERIOD 
1952 
1961-75 100 
1965-70 
1966-75 91 
1968-72 
1973 
1973-76 
1973-78 90 
1974 
1975-77 44 
1974-80 
1976-78 62 
1976-79 77 
1977 47 
75 
1977-79 30 
1978 54 
37 
1979 64 
1977-80 79 
66 
1980 52 
1980-81 25 
1980-82 
1981-83 72 
1984 76 
1985-86 78 
96 
86 
71 
53 
62 
57 
43 
77 
83 
59 
76 
54 
51 
38 
28 
41 
33 
35 
54 
25 
18 
33 
13 
17 
42 Knobloch et al. ( 1982) 
Jones Cummins, & Davies (1979) 
Alden et al.(1972) 
Stewart et al. (1977) 
Grassy et al. (1976) 
Hack, Fanaroff, & Merkatz (1979) 
Rothberg et al. (1981) 
12 Saigal et al. ( 1982) 
Pape et al . (1978 ) 
Buchwald, Zorn, & Egan (1984) 
16 Koops et al. (1982) 
Ross (1983) 
Philip (1981) 
Saigal et al. ( 1984) 
Yu & Hollingworth (1980) 
Buchwald et al. ( 1984) 
Saigal et al. (1984) 
Yu & Hollingsworth (1980) 
Saigal et al. ( 1984) 
Yu et al. ( 1986) 
15 Yu et al. (1984) 
Kitchen & Murton (1985) 
Saigal et al. ( 1984) 
Buchwald et al. (1984) 
9 Worthington et al. (1983) 
Yu et al. (1986) 
9 Kraybill, Bose, & D'Ercole 
(1987) 
10 Powers & Hegwood (1989) 
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Since the advent of advanced technologies, more infants 
are surviving, yet the proportion of survivors with serious 
handicaps does not appear to have changed significantly 
(Ehrenhaft et al., 1989; Greenough & Roberton, 1985; 
Shapiro, McCormick, Starfield, & Crawley, 1983). Thus, this 
increase in survival rate has resulted in an increase in the 
overall number of children with long-term disabilities, 
including cerebral palsy, chronic lung disease, blindness, 
seizure disorders, pervasive developmental delays, . and 
mental retardation . 
VLBW babies are subject to a number of medical 
complications, many of which are known to increase the risk 
of developing one or many of these handicapping conditions 
(Knobloch, Malone, Ellison, Stevens, & Zdeb, 1982; Powers & 
Hegwood, 1989; Worthington, Lowell, Grausz, & Sobocinski, 
1983). The medical complications most noted are respiratory 
distress syndrome (RDS), pneumothorax, bronchopulmonary 
dysplasia (BPD), patent ductus arteriosus (PDA), and 
intraventricular hemorrhage (IVH). 
IVH is considered to be one of the most crucial 
neurological complications all low birthweight infants 
potentially face, due to its high incidence and potential 
for damage to the developing neural system (Volpe, 1989a, 
1989b). It is characteristic of as many as 35-46% of the 
babies born before 32 weeks gestation (Ahmann, Lazzara, 
Dykes, Brann, & Schwartz, 1979; Hawgood, Spong, & Yu, 1984; 
4 
Holt & Allen, 1981; Levene, Wigglesworth, & Dubowitz, 1981; 
Lipscomb et al., 1981; Pape & Wigglesworth, 1979; Papile, 
Burstein, Burstein, & Koffler, 1978). In one of the more 
comprehensive studies, a rate of 39% was reported 
(McMenamin, Shackelford, & Volpe, 1984). By 1987, it was 
estimated that between 35,000 and 41,000 infants weighing 
less than 1500 grams were born annually (Volpe, 1987). 
Assuming the current rate of birth, roughly 13,600 to 16,000 
babies experience an intraventricular hemorrhage annually. 
Given the increasing number of these infants who are 
surviving, practitioners are faced with a tremendous need to 
learn of the sequelae to such lesions in order to help 
design appropriate treatment and educational programming for 
these children. 
Problem Statement 
While there is vast literature on how low birthweight 
infants fare as they age, how these results apply to LBW 
babies with IVH is quite difficult to interpret for a number 
of reasons. First, there are simply so many studies, 
involving different ages and area of outcome, that it is 
nearly impossible to adequately synthesize the material. 
While reviews of portions of this literature have been 
published, none have sufficiently covered the material such 
that any conclusions can be made for any specific age range 
or any area of development (language, gross motor, 
intelligence, etc.). 
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The second difficulty encountered when attempting to 
synthesize this research becomes readily apparent after even 
a superficial examination of the field. Individual 
researchers typically use different criteria for subject 
inclusion, such as varying levels of birthweight (i.e., 
infants weighing less than 1000 grams at birth, those 
weighing 1001-1500 at birth, etc.), gestational age or 
presence of specific medical complications following birth. 
While one research cohort may specifically exclude infants 
with a certain medical complication, another will not 
provide any information about the sample characteristics on 
that variable. 
Third, a majority of the studies of low birthweight 
infants include babies with some grade of IVH, yet do not 
discriminate between these infants and those without such 
neurological insult. Typically the outcome data are pooled, 
making it difficult to determine the effect of IVH on later 
development. Sadly, such a discrimination would require 
relatively little effort and yet is seldom done. 
Fourth, not only is there a lack of consensus in the 
subject characteristics, but seldom is there agreement on 
what measures should be used to assess various aspects of 
development. Outcome measures vary tremendously, based not 
only on the area of interest to the researchers, but by type 
of assessment used. Often this can be predicted by the 
academic background of the investigators. Medical personnel 
are more likely to use clinical assessments (such as the 
Gesell or the Denver Developmental Screening Test), while 
psychologists are prone to rely on standardized, 
psychometrically devised instruments (the Batelle 
Developmental Inventory, Weschler Preschool and Primary 
Scale of Intelligence or the Stanford-Binet). 
6 
There are numerous areas typically assessed: gross 
motor, fine motor, language, general development, social, 
behavioral, and cognitive capabilities, to name a few. The 
best measure to be used, as well as the area to be assessed, 
depends largely on the age of the child at assessment and 
the background, biases/and/or interests of the investigator 
(medical, psychological, speech/language, physical therapy, 
etc.). Currently, there have been no comprehensive 
quantifiable reviews of the literature, particularly one 
which addresses both the age of the child at assessment and 
the area of interest. 
The problem, then, is that the evidence on the specific 
effects of IVH in low birthweight infants is difficult to 
interpret, given the number of studies published and the 
frequently conflicting results. The purpose of this study, 
therefore, is to delineate more precisely the long-term 
developmental sequelae of IVH as an entity separate from low 
birthweight and the other medical complications often 
related. The general methodology utilized will be that of a 
meta-analysis, as described by Glass (1976). In order to 
7 
help the reader better understand the variables most 
relevant to this study, an explanation of intraventricular 
hemorrhage and known risk factors follows. Chapter III is a 
critique of those published reviews which purported to 
synthesize the LBW literature. A description of some of the 
more common review techniques is detailed in Chapter IV. 
The methodology used for this study is also described in 
Chapter IV. Results are presented in Chapter V and the 
discussion of this study is found in Chapter VI. 
Site of Hemorrhages 
CHAPTER II 
PATHOGENESIS OF IVH 
Intraventricular hemorrhage (IVH) is a brain lesion 
commonly found in infants born prior to 35-weeks gestation. 
The lesion is usually located in the germinal matrix zone 
(GMZ), a site most often referred to as the ventricular and 
subventricular zones in reports of neurodevelopmental brain 
studies (hence the term "intraventricular hemorrhage " ) 
(Volpe, 1987). 
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Within these subependymal areas (located in the 
periventricular region over the caudate nucleus) neuronal 
and glial precursors reproduce and migrate to the various 
layers of cortex during the third to fifth months of 
gestation. From the 26th to the 35th week of gestation, the 
GMZ lines the inside surface of the ventricles and receives 
a rich supply of arterial blood as it produces neurons and 
glial cells. This blood supply comes from several major 
arterial sources, including the anterior cerebral artery, 
the middle cerebral artery, and the internal carotid artery. 
This network is continuous if the venous system is well 
developed. 
Three primary vessels converge anteriorly at the 
foramen of Monro to form the internal cerebral vein, which 
then switches direction to join the vein of Galen. This U-
shape location is a common site for the lesion to occur, 
which suggests a developmental type of pathogenic 
connection. By the 40th week of gestation, the germinal 
matrix has virtually disappeared. 
Etiology 
An accepted etiology of IVH is unknown to date. 
However, several promising hypotheses have been advanced, 
based on observations of correlates with the lesions. 
Neurodevelopmental theory. Several researchers have 
observed that the GMZ and nearby periventricular white 
matter are a critical arterial confluence, which is 
particularly susceptible to ischemic damage. Such injury 
could predispose the infant to hemorrhaging as well 
(Hambleton & Wigglesworth, 1976). Pape and Wigglesworth 
(1979) proposed that this "immature vascular rete" is 
partially the cause of the hemorrhage, suggesting that the 
undeveloped, irregular vessels are unable to handle the 
tremendous blood supply under periods of stress, such as 
those induced by lack of oxygen or low blood pressure. 
Pressure-passive theory. It has been noted that 
asphyxia and hypotension are common correlates in neonates 
with IVH. These asphyxiated neonates display impaired 
autoregulation of cerebral blood-flow, leading to the 
hypothesis that premature infants are "pressure-passive," 
meaning they do not have adequate ability to maintain a 
static blood pressure (Beverly, Chance, Inwood, Schaus, & 
O'Keefe, 1984; Goldberg, Chung, Goldman, & Bancalari, 1980; 
9 
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Milligan, 1980). If this is the case, it is suspected that 
premature infants are unable to regulate cerebral blood 
pressure following any systemic blood pressure change. 
Researchers speculate that these infants overreact, either 
by increasing cerebral blood pressure too much (leading to 
capillary hemorrhage) or decreasing blood-flow too much 
(causing ischemic damage) (Beverley, 1987; Miall-Allen, de 
Vries, Dubowitz, & Whitelaw, 1989; Miall-Allen, de Vries, & 
Whitelaw, 1987; van Bel, van de Bor, Stijnen, Baan, & Ruys, 
1987). Evidence from studies of premature infants' 
reactions to their new environment further supports this 
notion of a "pressure-passive" system (Moscoso, Goldberg, 
Jamieson, & Bancalari, 1983). 
This hypothesis has been the focus of numerous 
physiologic studies, many involving anima1s. Newborn beagle 
puppies have been found to have intraventricular hemorrhages 
that are pathologically very similar to those seen in human 
infants. Goddard-Feingold and her associates (Goddard, 
Lewis, Alcala, & Zeller, 1980; Goddard, Lewis, Armstrong, & 
Zeller, 1980; Goddard-Feingold, 1984; Goddard-Feingold & 
Michael, 1984; Goddard-Finegold & Mizrahi, 1987) have 
studied the relationship between blood pressure changes and 
IVH. They found that rapid re-expansion of blood fluid 
volume (such as that following blood infusions or sodium 
bicarbonate infusion) resulted in an increase in cerebral 
blood-flow, causing hemorrhages in a significant number of 
11 
puppies. They hypothesized that the rapid shift in cerebral 
fluid volume caused a diversion of blood-flow to the GMZ, 
which, once started, could not be readily reversed (Goddard-
Feingold & Mizrahi, 1987). 
Hemostatic disorders. Coagulation defects have been 
implicated in the etiology of IVH, either by initiating the 
bleed or prolonging it. Early on, autopsy studies found 
that those infants with IVH were found to have deficiencies 
in coagulation and platelet aggregation (Foley & McNichol, 
1977; Gray, Ackerman, & Fraser, 1968). With the advent of 
ultrasound, diagnosis of IVH is much more accurate and can 
be correlated to the immediate hemostatic response. 
Hypocoagulability has been found in infants with IVH, as 
evidenced by lower platelet count, lower concentrations of 
clotting factors, diminished mean platelet aggregation 
response, longer mean prothrombin time, and longer mean 
activated partial thromboplastin time than infants without 
IVH (McDonald et al., 1984; Setzer et al., 1983; Setzer et 
al., 1982). 
Risk Factors Correlated with IVH 
Obstetric variables. Premature infants born under 
certain circumstances have been observed to be more or less 
likely to develop IVH. For example, maternal toxemia is 
known to decrease the chance that the preterm infant will 
develop IVH, respiratory distress syndrome (RDS), or 
retrolental fibroplasia (Leviton et al., 1988). When the 
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mother experienced significant bleeding following delivery, 
the infant was found to be at increased risk for IVH (Clark 
etal., 1981). 
Other obstetric factors seem to be related to the 
development of IVH . One question that has been repeatedly 
considered is the effect of route of delivery. Many 
researchers suggested it might be safer to deliver preterm 
infants via cesarean section rather than vaginally so as to 
decrease the risk of IVH (Horbar, Pasnick, McAuliffe, & 
Lucey, 1983; McDonald et al., 1984), based upon a 
correlation between this route of delivery and lower rates 
of IVH. Given that elevations in neonatal systemic blood 
pressure have been noted following vaginal delivery (Adams, 
Pasternak, Kupfer, & Gardner, 1983; Moscoso et al., 1983), 
this is a reasonable conclusion, since one proposed method 
of reducing the risk of IVH is to maintain blood pressure 
stability. Upon further investigation, this relationship 
became less clear (Elghammer, 1988; Leviton, Pagano, & 
Kuban, 1988; Meidell, Marinelli, & Pettett, 1985; Rayburn, 
Donn, Kolin, & Schork, 1983) and has yet to be resolved. 
Several different cohorts have suggested that the 
presence, length and/or duration of labor may also increase 
the risk of IVH (Horbar et al., 1983; McDonald et al., 1984; 
Meidell et al., 1985; Tejani et al., 1984). Upon further 
investigation, it seems there is a relationship between 
presence of labor and risk of IVH, but it interacts with 
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other factors, such as presentation of the infant, route of 
delivery, and if the infant is a singleton. For example, it 
has been noted (Morales & Koerten, 1986; Tejani, Verma, 
Hameed, & Chayen, 1987; Tejani, Verma, Shiffman, & Chayen, 
1987) that cesarean sections are associated with a decreased 
risk of IVH only for infants in the breech presentation. 
van de Bor , van Bel, Lineman, and Ruys (1986) also found 
this relationsh i p, but observed that infants in the breech 
presentation tended to be of younger gestational age and 
more prone to IVH than those with a vertex presentation. It 
is likely that this correlation is tempered by other 
factors, since not all researchers have found the same 
relationship (Clark et al., 1981) . 
Welch and Bottoms (1986) investigated the relationship 
between a number of obstetric variables, such as when 
membranes ruptured in the process of labor, mean duration of 
labor, presence of abnormal labor signs, method of delivery, 
delayed amniotomy (breaking the membranes well into labor 
rather than after dilation of 3-5 centimeters), use of 
episiotomy to prevent pressure on the skull, and the use of 
forceps. They found no significant differences between 
those infants who later developed IVH versus those who did 
not. This study utilized a retrospective sampling 
procedure, with all subjects being scanned by ultrasound at 
72 hours for the presence of an IVH. They concluded that 
fetal head compression from vaginal delivery is not a 
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concomitant of IVH. 
In addition to the obstetric variables mentioned above, 
they also measured maternal characteristics in an effort to 
relate these to the probabilities of an infant experiencing 
an IVH. When assessing demographic information such as age, 
race, parity, and number of living children, they found 
there was not a statistical difference on any of these 
factors between those infants with brain hemorrhages and 
those without. 
Fetal and immediate neonatal characteristics. In an 
effort to identify the infants most at risk for IVH as early 
as possible, several research cohorts have attempted to find 
fetal or immediate neonatal variables which correlate with a 
higher or lower rate of IVH. For example, it is known that 
infants born outside of the prenatal intensive care centers 
and then transported to the centers are at increased risk of 
IVH, as well as a number of other medical complications. 
This is most likely related to the rational for transporting 
infants (the infant must be fairly sick for him/her to need 
the intensive care unit) rather than a difference between 
those infants born in the centers versus those outborn. 
Those infants inborn were also more likely to receive the 
immediate medical attention necessary for them to become 
more stabilized (Clark et al., 1981). 
A relationship has been noted between the amount of 
birth trauma, and consequent cranial bruising, the infant 
15 
experienced and an increased probability thats/he will also 
develop an IVH (Szymonowicz, Yu, & Wilson, 1984). Acs and 
Kilchevsky (1986) have suggested that cranial bruising may 
actually be the confounding factor in other studies of 
associated obstetric conditions and treatments which 
resulted in the confusing outcomes. 
Those infants who were administered antenatal steroids 
prior to delivery were found to be significantly less likely 
to develop IVH (Clark et al., 1981). It is likely this 
relationship is secondary to the fact that these infants had 
lower rates of RDS, which helped maintain more constant 
blood pressure and required fewer nursing interventions. 
Fetal heart rate tracings have also been related to the 
risk of IVH. Those infants with "reassuring" heart activity 
(normal or mild to moderate variable decelerations) were 
found to have significantly fewer bleeds than did those with 
"suspicious" (intermittent late decelerations, decreased 
heart rate variability, or tachycardia) or "ominous'' (severe 
variable decelerations, persistent, or prolonged late 
decelerations) readings (Strauss, Kirz, Modanlou, & Freeman, 
1985). 
Perinatal interventions known to increase blood 
pressure. Based on the pressure-passive theory of etiology, 
it is presumed that any intervention or complication which 
increases blood pressure would predispose the infant to 
suffering an IVH. Elevations in arterial blood pressure 
have been documented to occur following nursing 
interventions (Bada et al., 1990a; Bada et al., 1990b; 
Kling, 1989; Lou, Lassen, & Friis-Hansen, 1979), tracheal 
suctioning (Perlman & Volpe, 1983), and administration of 
mydriatics (Isenberg & Everett, 1984; Lees & Cabal, 1981). 
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Perinatal complications known to increase blood 
pressure. Blood pressure elevations have also been noted to 
occur with treatments for systemic complications such as RDS 
(Bada et al., 1990b; Kendig & Sinkin, 1988; Perlman, 
McMenamin, & Volpe, 1983; Welch & Bottoms, 1986) 
pneumothorax (Goldberg, 1981; Greenough, Morley, & Gandy, 
1983; Hill & Volpe, 1981; Hillman, 1987; Lipscomb et al., 
1981; Thorburn, Lipscomb, Stewart, Reynolds, & Hope, 1982) 
hypovolemia (Goldberg et al., 1980; Milligan, 1980) 
hypotension treatment and blood pressure changes (McDonald 
et al., 1984) and patent ductus arteriosus (PDA) (Bejar et 
al., 1981a; Bejar et al . , 1981b; van de Bor et al., 1986; 
Marshall, Marshall, & Reddy, 1982). It is also suspected 
that each of these complications may increase the risk of 
IVH. 
Perinatal variables otherwise correlated with IVH. 
There are a number of factors associated with IVH which did 
not necessarily increase systemic blood pressure. It has 
been observed that those infants with intraventricular 
hemorrhage were significantly more likely to have 
experienced lower 1-minute and 5-minute Apgar scores 
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(considered a measure of fetal depression and/or asphyxia) 
(van de Bor et al., 1986; McDonald et al., 1984; Strauss et 
al., 1985; Welch & Bottoms, 1986) and lower birthweight (van 
de Bor et al., 1986). There also seems to be a significant 
correlation between lower birthweight and depressed 1-minute 
Apgar scores. 
Immaturity has also been identified as one of the 
primary factors correlated with IVH (van de Bor et al., 
1986; Guggenheim et al., 1980). In one sample (Guggenheim 
et al., 1980), infants born prior to 32-weeks gestational 
age had a uniform rate of 67% experiencing IVH. Those born 
after 32 weeks "rarely" had IVH. In addition to immaturity, 
this cohort also noted higher rates of IVH among those 
infants requiring assisted ventilation. While Guggenheim 
reported that males had slightly higher rates of IVH, this 
relationship has not been found consistently (van de Bor et 
al., 1986; Strauss et al., 1985). Infants who had blood 
transfusions within 24 hours of birth (following 
hyperbilirubinemia) have also been found to be at increased 
risk (van de Bor et al., 1986; Guggenheim et al., 1980). 
Summary 
From the evidence discussed above, the following 
conclusions can be made. The infant most susceptible to 
periventricular-intraventricular hemorrhage is the low 
birthweight neonate born prior to 32-weeks gestation, with 
respiratory distress, requiring mechanical ventilation. The 
18 
infant is also likely to have experienced intensive nursing 
interventions as a result of other complications of 
immaturity such as acidosis, pneumothorax, retinopathy, 
hyperbilirubinemia (resulting in the need for blood 
transfusions), and patent ductus arteriosus. 
CHAPTER III 
OUTCOME REVIEW STUDIES 
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Due to the potential severity of an intraventricular 
hemorrhage, the high rate at which it occurs among premature 
infants, and the increased numbers of neonates surviving 
with this complication, it has become very important to 
determine the sequelae and long-term prognosis of those 
infants who have experienced an intraventricular hemorrhage. 
Numerous researchers have investigated different aspects of 
this population . 
There are two main lines of outcome research relevant 
to this project: studies of low birthweight children in 
general, and studies of low birthweight children with IVH. 
Within these two areas there are several typical outcomes 
measured: growth rate, neurological status, presence of 
major disabilities, rate of motor development, intellectual 
capabilities, language development, and social skills are a 
few. The age at which the children are assessed is yet 
another major factor to be considered when reviewing the 
literature. When this literature was reviewed, well over 
450 outcome articles were located. Yet a thorough search of 
the literature to date yielded only a handful of review 
articles synthesizing the vast body of research. 
One of the reviews identified, that by Ozminkowski, 
Wortman, and Roloff (1988), used a meta-analysis to evaluate 
the effect of inborn/outborn status on the rate of survival. 
20 
Since they did not pursue outcome past the neonatal period, 
their data are not relevant in determining long-term 
outcome. 
Review by Scott 
One review, published by Scott (1987), began by 
reiterating the pioneering work of C. M. Drillen. Dr. 
Drillen followed premature children born in Edinburgh 
between the years of 1948 to 1960 and 1966 to 1971. The 
chi l dren in the earlier sample were followed up to 5 years 
of age, while the later born children were followed 
continuously to age 1 year and then assessed at 6 to 7 years 
of age. Drillen assessed the first cohort by birthweight 
and social class. The outcome was discouraging: over one-
third were not able to attend regular schools due to 
physical or cognitive limitations, another third were 
classified as retarded, but attended the regular school, and 
less than a third were performing at grade level. 
The second group of LBW infants, those born between 
1966 and 1971, were grouped by birthweight (1500 grams or 
less, 1501 to 1750 grams, and 1751 to 2000 grams), weight 
for gestational age (those below the tenth percentile and 
those who were above the tenth percentile), and social 
class. In order to further classify the infants, Drillen 
attempted to determine the cause of prematurity: 
developmental fetal abnormalities, severe pregnancy related 
complications, and normal infants born early for some 
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unknown reason. 
The first year follow-up of these children revealed the 
well-documented inverse relationship between birthweight and 
number of abnormalities. The small-for-gestational-age 
infants also showed significantly more developmental delays . 
The etiological categorization proved most useful in 
predicting outcome and Drillen indicated she thought the 
fetal abnormality group beyond the reach of medical 
i ntervention . 
Testing of these children when they entered school 
indicated the significant impact of social class. She 
reported an inverse linear relationship between IQ scores on 
the WISC and social class. Again, the most striking 
relationship was between purported etiology of the 
prematurity and school-age outcome, with those children in 
the fetal abnormality group showing the most delay. While 
Drillen attempted to assess the importance of various 
neonatal complications, she found an important confound: 
most of the infants with the fetal abnormalities experienced 
more complications and did so more severely than the other 
two groups of infants. Scott summarized by quoting 
Drillen's conclusions: 
Thus, one may say that with improved perinatal 
techniques the survival rate has improved and the 
incidence of handicap among survivors has not 
increased. Cerebral palsy has decreased in LBW 
survivors (Hagberg, Hagberg, & Olow, 1975), but, as far 
as it is possible to assess by going back over old 
data, the decrease in this type of handicap may be 
matched by an increase in survival of infants who have 
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suffered early intrauterine insult. The majority of 
low birthweight infants can now be expected to enter 
normal primary school: 92% of surviving children who 
were traced in the Edinburgh follow-up study were 
attending normal school at age 6 years, 8 months. 
Those who showed no evidence of early intrauterine 
insult and who were neurologically normal in the first 
year of life were largely indistinguishable from 
control children reared in similar homes. (p. 193) 
Scott then reviewed the Comprehensive Development 
Screening Program which assessed all children born in 
Dundee, Scotland, from 1974 to 1975. It cannot be 
determined from the review the age at which the children 
were assessed, or on what measures. The sample consisted of 
all children who were developmentally delayed, whether full 
term or preterm. Thus, the results are not strictly 
applicable to this review. However, significant 
relationships were again found between the likelihood of 
developmental delay and social class (inverse), obstetric 
complications (positive) and neonatal complications 
(positive). 
Following this, Scott chose nine studies published 
between 1982 and 1987 which he summarized in a narrative 
format. He gave no rationale for why he chose to review 
these particular studies, which is confusing since there 
were literally dozens of outcome studies published in the 
years 1982 to 1987. Four of the nine studies had such 
significant subject mortality (ranging from 32 to 85% of the 
initial sample) that the results are of questionable 
validity. Another study assessed performance on the 
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Stanford-Binet at age 5 years. While 38% of that sample 
came from homes in which English was not the primary 
language, all subjects were assessed on an English version 
of the test. Not surprisingly, social factors, such as 
indicators of socioeconomic status, were more important than 
any other variables in predicting outcome. It is difficult 
to determine the usefulness of this study in assessing LBW 
outcome. 
The sixth study reviewed by Scott excluded all 
"abnormal" preterm infants from their sample and concluded 
these children did just as well on cognitive assessments as 
their 5-year-old peers. However, there were data to suggest 
delays even among this group in the areas of visual motor 
functioning and eye-hand coordination. 
Another study reviewed by Scott attempted to predict IQ 
for the population as a whole at age 7 through various 
factors. While socioeconomic status may be the most 
important factor for fullterm infants, such an assumption 
cannot be made about preterm infants, because of the unknown 
impact of the numerous medical complications they tend to 
experience. 
The final study followed 33 infants up to the ages of 5 
to 8 years. They concluded that the children did as well as 
their siblings on cognitive measures and they were not 
overrepresented in special education classes. However, this 
is a troublesome conclusion to draw from such a small sample 
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of children who were assessed prior to the age most children 
are diagnosed with learning disabilities and/or behavioral 
problems. 
Scott (1987) summarized his review by reiterating that 
which is well known to most social scientists: 
... in a human population at least, biological factors 
seldom operate in a socioeconomic vacuum. More than 
anything else, it is probably this covariation of risk 
factors from multiple domains (genetic, nutritional, 
educational, obstetric, neonatal, environmental) that 
accounts for the heterogeneity in the etiological 
factors that are usually cited as causes for childhood 
neurodevelopmental handicapping conditions. (p. 198). 
While this is undoubtedly true, these individual 
factors also have a unique contribution to the outcome of 
LBW infants and it is this contribution which is yet to be 
determined. 
Review by Page 
Page's (1986) purpose in reviewing this literature was 
to delineate those variables most relevant in predicting LBW 
infants' outcome. As with Scott's review, Page did not 
provide reasons for how the articles were chosen or even the 
specific variables which were evaluated. Also, the review 
was done in narrative form, drawing conclusions from 
typically one or two studies. This type of review is 
particularly subject to bias, unless there is strong, 
absolutely consistent research support for the conclusions 
being drawn. 
In reviewing the relationship between obstetric, 
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intrapartum, and neonatal risk factors, Page concluded that 
no "single variable was found to be a reliable predictor of 
later abnormality" (p . 1252), nor were groupings of these 
variables any better at prediction. Page then evaluated 
studies which looked at the correlation between abnormal 
neurologic findings in the neonatal period and later 
handicaps. Page concluded that most infants who had 
abnormal exams were "normal" later, although a couple of the 
cited researchers expressed concern these children may 
display learning and behavior problems in school . 
Sociological factors were determined to be the most 
important group of variables in predicting long-term outcome 
of these infants. Infant optimality indexes, which 
incorporate antenatal, intrapartum, neonatal, and 
socioeconomic factors, were found to be "highly accurate" 
(p. 1253) in predicting outcome among fullterm infants, but, 
according to Page, had far too many false positives among 
LBW infants. 
Overall, Page's commentary is typical of a narrative 
approach and certainly has the limitations of most narrative 
reviews. She cites approximately 30 articles, which she 
presumes adequately cover the research on the impact of 
antenatal, intrapartum, perinatal, and sociological factors 
as they related to LBW infant outcome. She does not specify 
the type of outcome measured, nor the age at which the 
children were assessed. Conclusions were drawn with no 
evidence for the reader to assess for him/herself. Her 
conclusions are vague, similar to those presented by Scott 
and provide little information beyond recommendations for 
future research. 
Review by Stewart, Reynolds, 
and Lipscomb 
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The review by this group {1983) was a much more 
systematic effort in determining how low birthweight infants 
fared depending on the year they were born. Their major 
thesis is that LBW infants born prior to 1960 had 
significantly higher mortality rates than those born after. 
Given this, there have been many practitioners concerned 
that children are surviving with a higher incidence of 
handicapping conditions. This review attempted to answer 
this concern. 
The cohorts "reviewed the literature" but did not 
report specifically how extensively they searched for 
relevant publications. Studies had to present "reasonably 
satisfactory information," which consisted of the following 
inclusion criteria: "Results were included only if all live 
births in the population studied were accounted for, in 
terms of total mortality, children lost to follow-up, and 
the prevalence of defined handicaps in survivors at a 
minimum age of 12 months" (p. 1038). Handicapping 
conditions were defined as those which would presumably have 
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an effect on the child's ability to lead a normal life or 
obtain employment as an adult, such as IQ/DQ two standard 
deviations below the mean, cerebral palsy, hearing or vision 
loss which required special schooling, and hydrocephalus. 
Minor handicaps were not considered in their outcome 
analysis. 
Twenty-two studies met the inclusion criteria, which 
included infants born as far back as 1946. Several well-
known reports were excluded because they did not provide 
adequate information regarding mortality. The infants were 
placed in the categories of dead, handicapped, lost to 
follow-up, or healthy. 
The data indicated that from 1946 to 1960, more infants 
were surviving but with more handicapping conditions. From 
1960 through 1977 the proportion of infants surviving almost 
tripled, while the rate of handicaps remained relatively 
stable (6 to 8%). From 1946 on, the proportion of infants 
surviving with no major handicap has significantly 
increased. 
While this review succinctly enunciated trends in 
infants mortality, there are gaps in the morbidity results. 
Of primary concern is the categorization of handicapping 
conditions. Each of the 22 articles used in this review 
presented data within the categories of normal, suspect, 
and/or abnormal. Stewart and her cohorts obviously had to 
make individual decisions regarding how to classify these 
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categories into either normal or handicapped, but did not 
provide information on their decision-making process. It is 
also troublesome that only major handicaps were considered 
in the morbidity estimates. Certainly this is an 
underestimate of the actual morbidity rates when other 
sequelae (mild mental retardation, learning disabilities, 
permanent respiratory difficulties, etc.) are included. 
Furthermore, the "outcome" studies need only have followed 
the infants to 12 months of age. It is well documented that 
early estimates of cognitive, language, and learning 
abilities are frequently inaccurate. 
It is very difficult to determine how these results 
apply to LBW infants with IVH, since there was no mention of 
any medical conditions which affected outcome. 
Additionally, it was difficult to diagnose IVH prior to the 
routine use of CT scans, which were not readily available 
when the majority of these infants were born. Therefore, 
there is no way to assess the long-term impact of IVH as 
separate from being born too soon. 
Meta-analysis by Aylward, Pfieffer, 
Wright, and Verhulst 
The review by Aylward, Pfieffer, Wright, and Verhulst 
(1989) is a considerable step forward when compared with 
those reviews mentioned above. This research team utilized 
a meta-analytic method to examine studies on the sequelae of 
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low birthweight infants. First, the authors stated very 
clearly they were interested in those articles which 
addressed the outcome of infants that weighed less than 2500 
grams at birth. It appeared that the authors attempted to 
locate all studies published in approximately 1978 and 1979, 
although exact dates were not included in the article. 
A total of 80 empirical studies met their inclusion 
criteria. Data were obtained in three broad areas: subject 
character i stics, methodology, and environmental factors. 
Subjects were grouped by gestational age and birthweight. 
Birthweight was grouped into three divisions: 1) low 
birthweight [1501 to 2500 grams], 2) very-low birthweight 
[1001 to 1500 grams], and 3) extremely-low birthweight [less 
than 1000 grams]. Methodology variables considered were: 
experimenter blindness, type of comparison group used, type 
of statistical analysis employed, if a correction for 
prematurity was used, and type of experimental design 
(prospective or retrospective). Environmental factors 
consisted of mother's educational level and SES level. 
Outcome variables incorporated age of the infant at 
assessment, specific outcome measure(s) employed, and 
diagnostic criteria used to categorize the sequelae. Over 
4,000 children were categorized as either low birthweight, 
very-low birthweight, or extremely-low birthweight. An 
additional 1,568 control subjects were culled from the 80 
studies. 
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Intelligence and developmental tests were among the 
primary assessments used. The average IQ/DQ (developmental 
quotient) score for the low birthweight infants as a group 
was found to be 6 points less than the controls. Although 
this is a statistically significant difference, it is within 
the standard error of measurement for the tests used and was 
determined to be of little clinical significance. No 
difference was found in IQ/DQ scores among the three 
birthweight groups . 
Several recommendations were made for future research. 
Aylward et al. (1989) suggested that researchers control for 
type of low birthweight, that is, premature infants with 
average gestational size, premature babies with small-for-
gestational-size weights, and term infants classified as 
small-for-gestational-age. Because background and 
environmental factors have been found to be strongly 
associated with outcomes for premature infants (Aylward et 
al., 1989), it was suggested that future studies be designed 
to control for this factor. 
While Aylward's meta-analysis was a significant effort 
in synthesizing the diverse research in the area, it left 
several questions unanswered. As mentioned earlier, the 
prognosis for premature infants has changed substantially 
over the past 20 years. Aylward et al. (1989) included 
infants born as early as 1960, without controlling for the 
differential rate of survival and handicapping conditions at 
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the time of the infant's birth. Also, the authors indicated 
awareness that environmental factors have an impact on how 
premature infants fare, yet they did not provide results of 
any analyses which controlled for these variables. Further, 
they asserted medical complications are important in the 
outcome of these children, but provided no measure to assess 
this. The absence of a control for brain hemorrhages is 
also a glaring weakness in the design of this study. 
Several authors have indicated that premature infants , 
particularly those with brain hemorrhages, are at risk for 
subtle dysfunctions in learning, behavior, and motor 
capabilities (Eilers, Desai, Wilson, & Cunningham, 1986; 
Klein, Hack, Gallagher, & Fanaroff, 1985; Nickel, Bennett, & 
Lamson, 1983; Vohr & Garcia-Coll, 1985). Many of the 
studies included in Aylward's analysis provided some type of 
data concerning the presence of these subtle disabilities, 
yet these results were not included as variables in this 
meta-analysis. Furthermore, the classification of children 
as normal, suspect, or abnormal only serves to obscure the 
relationship between these disabilities and complications of 
premature birth. Details about the specific deficits, their 
prevalence, and nature would be more useful information. 
Aylward's review indicates the need for a more 
comprehensive and systematic review of the literature on the 
outcome of low birthweight children. This meta-analysis is 
proposed in order to address these deficits. 
Review Procedures 
CHAPTER IV 
METHOD 
In this section the methods typically used to review 
existing research are described and evaluated. A 
description of the method chosen for the proposed research 
will also be included as will the reasoning for choosing 
this approach over the others. 
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The literature identifies at least five types of review 
procedures used to integrate research findings in a cohesive 
report. First, the narrative review is most commonly used 
by researchers. Second is the vote-count method, which has 
been advocated when checking for strongly consistent 
findings in a relatively quick fashion (Carlberg & Walberg, 
1984). The third method, combining probabilities, is an 
integrative method suggested by Rosenthal (1978) to increase 
the power of statistical analyses by massing sample size to 
obtain lower probabilities. Glass (1976) proposed the 
fourth method, called the meta-analytic approach, so as to 
utilize both quantitative and qualitative information in a 
more scientifically rigorous manner than the other methods 
mentioned so far. Finally, Slavin (1986, 1987) attempted to 
combine the best features of meta-analysis with the 
narrative report in what he termed the "best evidence 
approach." Although meta-analysis procedures will be used 
in the proposed study, the five review methods will be 
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discussed briefly, so as to better explain the choice of the 
meta-analytic procedure. 
Narrative review. The narrative review is the 
traditional method of synthesizing numerous studies in a 
descriptive summary. According to Light and Smith (1971), 
such reviews typically involve the following steps: (a) a 
set of studies on a particular subject is collected; (b) the 
studies are read and inspected, eliminating those which 
contain serious wea k nesses; (c) the remainder are described 
according to method of study and results; (d) conclusions 
are drawn based on consistencies in outcomes. This method 
has been strongly criticized because it is subjective, is 
scientifically unsound, and is an inefficient method for 
extracting useful information from a large body of 
literature (Cooper, 1983; Jackson, 1980; Light & Pillemer, 
1982). 
Vote-count method. With the vote-count method the 
researcher uses the tests of statistical significance from 
the individual studies reviewed. Results are tallied into 
categories such as significantly positive, nonsignificant, 
and significantly negative. The category which contains the 
majority of "votes" is concluded to be representative of the 
reviewed body of literature (Carlberg & Walberg, 1984; Light 
& Pillemer, 1984). The simplicity of this method leads to 
its numerous drawbacks. Because interval level data are 
placed in discrete categories, much information is lost. 
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The ability to discriminate between different treatments or 
to assess relative treatment results is lost with this 
technique (Glass, 1976). Furthermore, relevant study 
characteristics and results such as sample size, interaction 
effects, and quality of research design are ignored (Hedges 
& Olkin, 1980; Kavale & Glass, 1981; Paul & Licht, 1978). 
Most reviewers who utilize this method do not provide 
descriptive information about the studies, though this 
technique does not preclude one from doing so (Glass, McGaw, 
& Smi th, 1981). 
Combined probabilities method. In an attempt to 
correct some of the above difficulties, Rosenthal (1978) 
proposed the combining probabilities method. Rather than 
simply lumping results into broad categories, Rosenthal 
suggested that the results of individual significance tests 
be added, allowing for greater statistical power, 
particularly when the results are based on small samples. 
The problems with this method are similar to those of the 
vote-counting technique: different research designs are not 
considered separately, design confounds and sampling 
problems are pooled together, and interaction effects are 
ignored (Cook & Leviton, 1980). Also, similar to the vote-
counting method, most researchers who employ this procedure 
fail to provide detailed information from the individual 
studies cited, though again, there is no constraint in this 
regard. 
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Meta-analysis. Glass (1976) attempted to address these 
difficulties by proposing the meta-analysis approach, a 
comprehensive quantitative review of the research on a 
specific topic. According to Glass, a meta-analysis differs 
from the previously discussed types of reviews in that (a) 
the sample or population of studies to be reviewed is 
explicitly defined, including exclusionary criteria; (b) the 
outcomes from all studies are quantified using a common 
metric; (c) outcomes are examined for covariance with 
individual study characteristics; and (d) the procedures for 
data collection and rationale for conclusions are explicit 
and replicable. 
This technique has numerous advantages, summed up by 
Kavale (1984): 
1. Quantitative methods [are used] for organizing and 
extracting information from a large data base. 
2 . Bias in study selection [is reduced] by not 
prejudging research quality. 
3. Information [is made use of] by transforming study 
findings into commensurable expressions describing 
the magnitude of the experimental effect. 
4. Interactions [are detected] by studying the 
covariation between findings and study features 
that are quantitatively defined and measured. 
5. General conclusions aimed at practical simplicity 
that do not do violence to more interactive 
conclusions [are sought). (p. 62) 
Schmidt (1992), in a review of the meta-analytic 
approach to research, indicated that "the significance test 
actually obscures underlying regularities and processes in 
individual studies and in research literatures" (p. 1173). 
He found that "these procedures, based on statistical 
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significance test and the null hypothesis, logically lead to 
erroneous conclusions because they overestimate the amount 
of information contained in individual studies and ignore 
Type II errors and statistical power" (p. 1180). He went so 
far as to suggest that routine use of meta-analysis on large 
research bodies could potentially change the process of 
scientific discovery. 
These strengths notwithstanding, meta-analysis has been 
sharply criticized by several researchers. The most 
prominent criticism has to do with allowing poor quality 
studies to be included in the review. In what is akin to a 
"smoke screen" (Wilson & Rachman, 1983) poor quality studies 
are obscured by the use of objective procedures and 
statistical techniques. Slavin (1984) asserted that poor 
quality studies may be biased in some systematic fashion, 
allowing for a specific confound to be introduced. Eysenck 
(1984) was so blunt as to say, "Garbage in, garbage out" (p. 
44) . 
Glass (1982) had already dealt with this potential 
difficulty when he advised that study quality should be one 
(or more) of the variables coded from each study reviewed. 
In this way, if outcomes covary with quality, low quality 
studies can be excluded from future analyses. Bangert-
Drowns (1986) proposed that when a priori reasons exist for 
concerns about specific types of poor quality designs, 
exclusionary criteria can be defined and such studies 
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excluded from the subject pool. 
One major source of criticism of meta-analysis has to 
do with the violation of the assumption of independence of 
the data. Glass et al. (1981) found that such violations 
tended to lead to reduced reliability of estimations of 
regression equations and grouped effect sizes. Glass et al. 
(1981) recommended two solutions to this problem: (a) use 
only those results which are completely independent, or (b) 
employ Tukey's jackknife regression analysis. Landman and 
Dawes (1982) applied Tukey's jackknife procedure to Smith 
and Glass' (1977) psychotherapy meta-analysis and concluded 
that the results obtained thus were not appreciably 
different from the original report. 
Best-evidence approach. Contrary to Glassian meta-
analysis, Slavin (1986, 1987) proposed to overcome the 
difficulty of poor quality study inclusion through the 
"best-evidence approach." He recommended that only the 
studies of highest quality and relevant to the objective of 
the paper be reviewed. In addition to the steps taken to 
conduct a meta-analysis, Slavin advocated that following the 
quantitative results, a thorough narrative of the conceptual 
findings be reported. Thus, Slavin urged the use of the 
best features of the two most commonly used methods. 
While Slavin's comments make intuitive sense, Joyce 
(1987) noted that these are unnecessary restrictions, 
allowing for subjective bias to enter into the sampling 
process. Further, Slavin has really only recommended a 
variation on the basic meta-analytic procedure. According 
to Joyce (1987), when conducted properly, a meta-analysis 
should include controls for the quality of the studies and 
how that might be related to obtained effect sizes. 
The five methods of critique outlined here are the 
major approaches typically taken by reviewers. Although 
each has strengths, a combination of the meta-analytic 
technique and the best evidence approach seems to meet the 
needs of this literature assessment by providing for a 
quantitative review of many studies, while controlling for 
the quality of the research. 
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The meta-analytic model allows for the comparison of 
outcomes from different dependent variables (such as various 
intellectual/developmental tests) through a common metric, 
the mean effect size. Researchers can then systematically 
examine how individual study influence results. Should 
results come under close scrutiny, sufficient documentation 
can be provided for complete replication. In addition, it 
is possible to select inclusion criteria appropriate to the 
research question and make whatever narrative comments seem 
necessary to completely convey the nature, outcomes, and the 
interpretations of studies under review. For these reasons, 
it was determined that this method best fit the needs of 
this particular research question. 
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Selection of Studies to be Included 
Goal statement. The purpose of this meta-analysis is 
to determine how children fare when they have experienced 
periventricular-intraventricular hemorrhage (PV/IVH) as a 
low birthweight infant, as a factor separate from being born 
too early and/or too small, as well as the medical 
complications frequently experienced . The information used 
to learn of this effect is the body of literature found in 
publications and that presented at conferences . 
Therefore, attempts were made to find as many published 
studies as possible which followed children who were low 
birthweight, particularly those published since 1980. Many 
studies of low birthweight infants in general include those 
with PV/IVH in their sample, with the results for both 
groups presented, sometimes separate and sometimes combined. 
In order to compare the hypothetical differences between 
those preterm infants with and without PV/IVH, as well as 
control for the numerous medical complications, studies 
which address the outcome of the low birthweight infants 
without IVH were included in the sample. 
Location procedures. Due to the importance of 
obtaining an unbiased, comprehensive sample, several steps 
were taken to find as many published reports dealing with 
outcomes of low birthweight infants as possible. Four major 
steps were taken to do this. 
1. A computer-assisted search was undertaken. 
Psychological Abstracts, Medline, Dissertation Abstracts 
International (DAI), and Education Resources Information 
Center (ERIC) were all searched. 
2. Relevant reports from this search were obtained. 
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3. Government documents, federally funded projects, and 
Thesis Abstracts International were searched. Convention 
programs from relevant disciplines such as the American 
Psychological Association, the American Medical Association, 
special education, and nursing were also checked. 
4 . After obtaining reports from the above sources, 
reference lists from more than 75% were searched. After 75% 
had been searched, there were virtually no new articles 
found and the search was considered finished. This was an 
important step in getting a comprehensive sample, since the 
initial computer searches only provided about 40% of the 
actual titles. 
Inclusion criteria. Reports included in this study 
were those written in English (due to translation 
limitations) that addressed the outcomes of low birthweight 
infants (less than 2500 grams), with and without 
intraventricular hemorrhage. Following an extensive search 
of the literature (as detailed above), over 450 studies were 
located (See Appendix A). In an effort to eliminate some of 
the confounds of previous research, the following exclusion 
criteria were developed: 
1. Studies which include infants weighing more than 
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3000 grams at birth were excluded, since this is considered 
the absolute upper limit for low birthweight status . 
2. Studies which incorporate a form of treatment or 
intervention were included only if baseline or control group 
data (for low birthweight infants) were provided . Data 
obtained following any intervention or treatment other than 
that deemed medically necessary for the infant's survival 
were excluded. 
3. Those reports which include fullterm, small -f or -
gestational-age (SGA) children were not included unless the 
data was presented separately. Because these premature 
infants are subject to the additional difficulties of 
intrauterine growth retardation (Desai & Cunningham, 1986), 
the general consensus is that they are not from the same 
category of prematurity as average-for-gestational-age (AGA) 
premature infants. The SGA infant is known to experience 
greater mortality and morbidity than AGA preterms (Francis-
Williams & Davies, 1974; Koops, 1984; Vohr & Oh, 1983; Vohr, 
Oh, Rosenfield, & Cowett, 1979). 
4. Those studies which provided "outcome" data on only 
the neonatal period (28 days following birth) were not 
included in the analysis, since the primary focus of this 
period is survival through medical intervention. Few of 
these studies assessed neurological or developmental status 
of the infant. When done, such measures are, by necessity, 
extremely crude, with relatively poor reliability in 
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accurately predicting outcome at a later age. 
5. Related to the above criteria, those studies which 
gave only growth data were excluded from the sample, since 
this is not a variable of interest, nor is it strongly 
correlated with psychological outcome measures such as 
intelligence, motor abilities, temperament, or behavior. 
6. Those studies which detailed outcome in categories 
of "normal," "suspect," or "abnormal" had to be excluded. 
There were three major reasons for this. First, each 
research team used different diagnostic criteria in their 
classification system. While there is relative agreement as 
to what constitutes definite impairment or disability, the 
categories of suspect/borderline and normal are fraught with 
debate. This is particularly true for neurological 
assessments, which are primarily based on clinical judgment. 
If analyses were performed on these data, it could not be 
generalized to the population as a whole, given the lack of 
agreement over what constitutes normalcy or otherwise. 
Second, such classifications are not objective, nor are they 
quantifiable. They provide little information on the subtle 
difficulties these children may experience. Third, it is 
difficult, if not impossible, to derive an accurate effect 
size for such categories, when population norms are 
unavailable and control groups were seldom used. 
After reviewing all the articles, 125 studies were 
found to meet the inclusion criteria. The citations for 
articles which constitute the data base for this study can 
be found in Appendix B. Those articles located which did 
not meet inclusion criteria are cited in Appendix C. 
Data Collection 
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Data were collected from the individual studies by 
coding relevant information in a quantified form. Following 
several revisions, a coding sheet was developed and tested 
on approximately 10% of the studies to be used in the 
analysis . Following this pilot testing, the coding 
instrument was again revised to better reflect trends in 
reporting of data. The final coding form and dictionary can 
be found in Appendix D. 
The areas assessed at various ages were typically 
measures of developmental status, temperament within the 
first months of life, developmental quotients, motor and 
language capabilities as toddlers, as well as cognitive and 
learning capacities in the school years. 
Use of Effect Sizes As Data Points 
The dependent measure used in this meta-analysis is a 
standardized mean difference effect size. Outcome data from 
each study were converted to effect sizes by standardized 
equations. It was necessary to use different equations to 
compute the standard mean difference effect size depending 
on the type of data provided. For specific formulas used, 
see Appendix E. Test norm information is also provided in 
that appendix. These were used when the LBW group was 
compared to the test norms rather than a fullterm control 
group. 
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Data Characteristics 
CHAPTER V 
RESULTS 
Description of data. From the years 1976 to 1991, 125 
studies were found which met the inclusion criteria. Within 
these 125 studies, 225 separate groups of infants/children 
were low birthweight and assessed at least once following 
the neonatal period. Of these 225 groups of children, 84 
were assessed at more than one age on any given measure, 
providing a total of 309 separate comparisons between LBW 
infants/children and fullterm controls or to population 
norms at that particular age. These comparisons of LBW 
children constitute the "subjects" of this research. Hence, 
unless otherwise noted, in the tables that follow the "N" 
refers to the number of groups which provided data for the 
comparison of LBW infants/children to either fullterm 
controls or to population norms at that particular age of 
assessment. 
Despite the fact that there were 309 separate 
comparisons, these came from only 225 groups studied by the 
various research cohorts. If background characteristics 
were presented on each of the 309 comparisons, those studies 
which provided information on more than one comparison would 
unfairly bias the information on the study characteristics, 
such as type of research design, quality of study, and so 
on. Therefore, in the following tables, the "N" is the 
number of separate groups of children used in the research, 
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regardless of how may different times they were assessed or 
at which ages. 
Over half of the 225 groups were from the United States 
and another nearly 20% were born in Australia or New Zealand 
(Table 2). Most of the information was based on children 
born between the years of 1972 and 1985. Over 85% of the 
researchers utilized a longitudinal, prospective design in 
which the children were located at birth and their parents 
were asked to participate in long-term research on the 
outcome of low birthweight infants. 
Table 2 
Characteristics of Studies Used in Sample 
# Comparisons per Study 
Year of Publication 
Year Data Began 
Year Data Ended 
Mean 
1986 
1978 
1980 
Minimum 
1976 
1960 
1962 
Percent 
Site of Study 
Australia 
Canada 
England 
Europe 
USA 
Other 
17.8 
7. 6 
6.7 
9.8 
56.9 
1. 3 
Percent 
Length and Type of Study 
Longitudinal, Prospective 
Longitudinal, Retrospective 
Single measure, Prospective 
Single measure, Retrospective 
No way to tell 
85.8 
2.2 
5.8 
4.9 
1. 3 
Maximum 
1991 
1985 
1988 
umber of Groups 
40 
17 
15 
22 
123 
3 
umber of Groups 
193 
5 
13 
11 
3 
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Validity ratings. All studies were rated on several 
aspects of the research validity in order to assess the 
degree to which the results might be generalized to those 
infants not included in the sample. Mean ratings on each of 
the validity factors examined are listed in Table 3. One of 
the most important aspects of validity has to do with the 
examiners' knowledge of the birthweight status of the child 
being assessed, as well as the hypotheses being tested. On 
this item, most of the studies were designed carefully, such 
that the experimenter could be considered "blind." However, 
over 33% of the studies did not include enough information 
to make a assessment on this aspect of design. The other 
most salient validity concerns were subject selection 
procedures and mortality of subjects. Almost 60% of the 
studies used either random sampling procedures or included 
all infants born who met their inclusion criteria and 
Table 3 
Validity Ratings 
Validity Items 
Experimenter Bias 
Maturation 
History 
Testing 
Instrumentation 
Regression to the 
Selection 
Mortality 
Mean 
Overall Study Quality 
Description of Subjects 
Mean Minimum Maximum 
Rating Score Score 
0.4 0 3 
0.1 0 1 
0.2 0 3 
0.3 0 3 
0.1 0 3 
0.0 0 0 
0.6 0 3 
0.9 0 3 
2.4 1 5 
2.3 1 3 
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survived past the neonatal period. Many included 
information on those children who subsequently died, but had 
initially been part of the sample. Subject mortality, in 
the form of attrition, created more problems for the 
researchers. Only 32% of the studies were considered to 
have adequately followed up on the original sample at each 
later assessment period. Another 36% had mild problems with 
attrition, while 25% had potentially significant difficulty 
in attributing their conclusions to the fact the sample was 
LBW rather than attrition of the sample. 
Characteristics of the Infants 
Fullterm controls compared to LBW infants. While the 
majority of the studies compared the LBW infants to test 
norms, occasionally the research design included a control 
group of fullterm infants, often matched on such 
characteristics as socioeconomic status or geographical 
region of birth and schooling. There were 66 fullterm 
control groups used, in which the average sample size was 
55. The mean gestational age was 40 weeks and the average 
birthweight was 3386 grams. The apgar scores for fullterm 
infants were seldom reported, but when given, were 
significantly higher than for the LBW infants (about 8.3 at 
1 minute and 9.4 at 5 minutes). 
To be considered LBW, infants had to weigh less than 
2,500 grams at birth. Almost half of the infants were a 
combination of those born at a neonatal intensive care 
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center and those who were transported to the centers after 
birth (Table 4). The average sample size was 49. Within 
the samples, the average gestational age was 30 weeks and 
mean birthweight was 1316 grams. The average 1-minute apgar 
score was 4.8, while the 5-minute average was 7.0. 
Perinatal complications. A attempt was made to 
determine the presence of perinatal complications among the 
LBW infants, particularly those which might have an effect 
on their outcome. Table 5 lists the reported percentages of 
the complications most frequently discussed in relation to 
intraventricular hemorrhage among the LBW infants. However, 
as can be seen by the umber of studies which provided this 
type of information, the figures cannot be used as a 
epidemiological sample. Very few researchers reported 
complete medical data on their sample. This information 
Table 4 
Sample Characteristics 
Sample Size 
Gestational Age 
Birth Weight 
1 Minute Apgar 
5 Minute Apgar 
Socioeconomic Status 
Location of Birth: 
Inborn 
Mixed 
Outborn 
Not Specified 
Fullterm Sample 
Mean 
54.7 
39.9 
3386.3 
3.3 
66 
64 
55 
19 
LBW Sample 
Mean 
48.9 225 
30.0 186 
1315.7 174 
4.8 42 
7.0 55 
3.3 31 
19.1 43 
44.4 100 
14. 2 32 
22.2 50 
Table 5 
Rate of Perinatal Complications Among Entire Sample 
Fullterm Sample 
# of Groups 
Reporting 
LBW Sample 
# of Groups 
Reporting 
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Mean Information Mean Information 
Bronchopulmonary 
Dysplasia (BPD) 0.0 23 20.4 39 
Patent Ductus 
Arteriosus (PDA) o.o 20 28.4 23 
Respiratory Distress 
Syndrome (RDS) 0.1 36 74.2 105 
Pneumothorax 0.0 25 29.4 19 
Apnea/Asphyxia 0.0 22 48.1 48 
Thrombocytosis 0.0 16 0.0 1 
Pneumonia 0.0 16 18.0 7 
Acidosis 0.0 17 33.3 17 
Seizures 0.0 21 14.6 45 
Hydrocephalus 0.0 24 26.7 53 
Sepsis 0.0 15 17.2 25 
Gen Med Complications 6 .1 20 32.5 15 
became more scarce as the age at assessment increased. 
When comparing the fullterm control infants to the LBW 
infants, a similar caveat must be issued. In most cases the 
fullterm infants were picked to specifically exclude those 
with any medical complications. When a more random sample 
of fullterm infants was used, the incidence of medical 
complications was provided in fewer than 30% of the studies. 
As with the reporting of medical complications in 
general, the figures on intraventricular hemorrhage were 
often incomplete (Table 6). However, among the fullterm 
infants, it was specifically excluded, or could be assumed 
to be, due to the extremely low incidence of this condition 
among fullterm babies. Most of the data on the LBW 
Table 6 
Incidence/Reported Rate of Intraventricular Hemorrhage 
(IVH)by Grade 
Fullterm Sample LBW Sample 
Percent Percent 
Excluded 100 66 15.1 34 
Grade I 4.0 9 
Grade in & II 4.9 
Grade II 4.9 11 
All Grades 55.5 125 
Grade II & III 0.9 2 
Grade III 4.9 11 
Grade III & IV 5 . 8 13 
Grade IV 4.0 9 
infants did not specify how many of the babies had a brain 
hemorrhage. Even when this was reported, the grade of 
hemorrhage was seldom provided. 
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Characteristics and perinatal complications by 
birthweight grouping. Because of the prognostic importance 
of birthweight, the LBW sample was grouped by birthweight, 
using those traditionally endorsed by researchers. As can 
be seen in Tables 7 and 8, the heavier infants were 
typically older, had higher apgar scores, and fewer reported 
medical complications. The exception to this trend was 
among the infants weighing 2000 grams or more. Because of 
the small number of studies in which the mean birthweight 
was this heavy, this result is most likely a artifact of the 
small sample size and inconsistent reporting of this 
information. For example, in the population as a whole, 
Table 7 
Low Birthweight Infant Sam2le Characteristics by Birthweight Grou2ing 
LT 1000 Grams 1000-1250 1251-1500 1501-2000 
Mean N Mean N Mean N Mean N 
Sample Size 32.0 105 50.2 261 37.4 91 51. 0 117 
Gestational Age 27.4 99 29.8 245 30.4 89 32.3 110 
Birth Weight 885.5 105 1122.7 261 1330.4 91 1735.5 117 
1 Minute Apgar 4.1 41 5.0 57 5.5 20 5.5 31 
5 Minute Apgar 6.1 41 7.2 79 7.1 20 7.6 39 
Hollingshead 3.3 31 3.5 91 3.5 11 3.1 30 
LT 1000 Grams 1000-1250 1251-1500 1501-2000 
Percent N Percent N Percent N Percent N 
Birth Location: 
Inborn 22.9 24 5.7 15 19.8 18 6.8 8 
Mixed 38.1 40 41. 0 107 41. 8 38 55.6 65 
Outborn 31. 4 33 36.4 95 14.3 13 11.1 13 
Not s.2ecified 7.6 8 16.9 _44 24.2 22 . 26.5 31 
2001+ Grams 
Mean N 
93.6 57 
31.5 57 
3241. 2 57 
4.9 6 
6.3 11 
2.5 7 
2001+ Grams 
Percent N 
5.3 3 
40.4 23 
10.5 6 
43.9 25 
L11 
tv 
Table 8 
Low Birthweight Infant Perinatal Complications by Birthweight Grouping 
LT 1000 Grams 1000-1250 1251-1500 1501-2000 
Mean N Mean N Mean N Mean N 
BPD 24.8 6 24.4 112 16.0 28 0.0 6 
PDA 52.7 7 13.4 24 20.3 10 2.0 7 
RDS 74.3 21 75.2 182 76.9 75 53 . 6 20 
Pneumo thorax 62.5 2 18.8 13 33.7 23 16.8 24 
Apnea/Asphyxia 59.0 25 52.8 74 40.3 23 9.6 28 
Thrombocytosis No data No data No data No data 
Pneumonia No data No data 30.0 3 0.0 6 
Acidosis 38.0 3 40.9 14 32.0 19 0.0 4 
Seizures 11. 8 20 . 13.5 43 19.1 31 4.3 8 
Hydrocephalus 10.7 15 18.6 100 44.8 28 4.2 24 
Sepsis 14.6 9 24.0 27 6.9 16 10.5 6 
Gen Complica. No data 59.8 8 16.0 8 32 . 5 6 
2001+ Grams 
Mean N 
0.0 9 
No data 
60.4 10 
No data 
43.3 9 
No data 
No data 
95.2 5 
39.0 6 
No data 
No data 
17.9 17 
l)1 
w 
those infants weighing over 2000 grams are not more likely 
than infants of lower birthweight to have acidosis, apnea, 
or seizures. 
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The data for the reported rate of IVH broken down by 
birthweight group are presented in Table 9. Due to the lack 
of sufficient information, it is difficult to clearly see 
the relationship between birthweight and incidence, although 
this has been strongly demonstrated elsewhere (Volpe, 1987). 
Characteristics and perinatal complications by IVH 
grade. A overview of the sample characteristics suggests 
there is not a relationship between severity of IVH and 
gestational age (all grades tended to be prominent within 
the 29-30 week range), birthweight (1000 to 1500 gram 
range), apgar scores, or socioeconomic status (Table 10). 
It is unclear as to whether these results might be an 
artifact of the lack of sufficient information on these 
variables in most of the outcome studies. 
Data on perinatal complications broken donw by grade of 
IVH were so sparse as to be difficult to discuss (Table 11). 
The two groups with significant numbers were those in which 
infants with IVH were either specifically excluded or 
combined all IVH grades (which also included infants who did 
not have an IVH). However, as in the general population of 
LBW infants, those without IVH had significantly fewer 
medical complications than did the group comprised of all 
IVH grades. 
Table 9 
Incidence/Reporting of Intraventricular Hemorrhage in the Low Birthweight Sample 
LT 1000 Grams 1000-1250 1251-1500 1501-2000 2001+ Grams 
Percent N Percent N Percent N Percent N Percent N 
Excluded 4.8 5 21.5 56 13.2 12 25.6 30 15.8 9 
Grade I 1.9 2 1.1 3 1.1 1 No subjects No subjects 
Grade I & II 9.5 10 5.0 13 9.9 9 6.0 7 No subjects 
Grade II 1.9 2 1. 9 5 1.1 1 0.9 1 No subjects 
All Grades 68.6 72 60.5 158 47.3 43 61. 5 72 84.2 44 
Grade II & III No subjects 0.8 2 2.2 2 No subjects No subjects 
Grade III 11.4 12 3.4 9 No subjects 6.0 7 No subjects 
Grade III & IV No subjects 3.4 9 16.5 15 No subjects No subjects 
Grade IV 1.9 2 2.3 6 8.8 8 No subjects No subjects 
U1 
U1 
Table 10 
Sample Characteristics by Grade of Intraventricular Hemorrhage 
IVH Excluded Grade I Grade I & II Grade II 
Mean N Mean N Mean N Mean N 
Sample Size 31. 9 133 16.8 16 29.7 13 15.0 19 
Gestational Age 30.9 122 29.9 10 30.0 45 29.7 13 
Birth Weight 1367.5 112 1069.7 6 1234.1 39 1206.7 9 
1 Minute Apgar 4.9 32 4.6 4 4.5 16 4.3 4 
5 Minute Apgar 6.8 39 7.1 4 6.4 16 7.2 6 
SES 3.5 27 No data 3.6 11 No data 
Grade II & III Grade III Grade III & IV Grade IV 
Mean N Mean N Mean N Mean N 
Sample Size 12.0 4 12.3 32 20.1 39 16.5 20 
Gestational Age 29.5 4 29.1 28 29.8 34 29.1 16 
Birth Weight 1246.5 4 1146.4 28 1256.3 24 1169.7 16 
1 Minute Apgar No data 4.4 19 4.4 4 4.4 9 
5 Minute Apgar 8.0 2 6.6 21 6.5 4 6.7 9 
SES No data No data 3.5 11 No data 
All Grades 
Mean N 
68.2 332 
30.0 294 
1405.7 274 
5.3 85 
7.5 104 
3.2 95 
u, 
°' 
Table 11 
Perinatal Com2lications by Grade of Intraventricular Hemorrhage 
IVH Excluded Grade I Grade I & II Grade II All Grades 
Mean N Mean N Mean N Mean N Mean N 
BPD 9.8 49 No data 9.7 17 26.0 2 25.5 96 
PDA 17.7 9 0.0 1 No data 0.0 1 27.0 54 
RDS 80.0 52 89.7 6 90.1 18 86.3 7 65.8 213 
Pneumothorax 15.3 16 34.0 1 0.0 6 72.0 1 12.5 32 
Apnea/Asphyxia 28.1 39 86.0 1 No data 52.5 2 45.3 139 
Pneumonia 10.0 9 No data No data 14.0 1 23.0 24 
Acidosis o.o 3 0.0 1 No data 0.0 1 46.7 57 
Seizures 5.9 16 27.7 3 No data 0.0 3 14.0 110 
Hydrocephalus 0.6 55 6.3 3 0.0 12 36.5 6 17.1 94 
Sepsis 9.6 14 No data No data No data 20.1 62 
Gen Complica. 26.7 27 No data No data No data 36.0 36 
Grade II & III Grade III Grade III & IV Grade IV 
Mean N Mean N Mean N Mean N 
BPD 21. 0 2 26.0 2 13.8 17 No data 
PDA No data 14.0 1 33.0 .., 0.0 1 .., 
RDS 54.0 2 82.8 8 84.4 23 90.3 6 
Pneumothorax No data 50.0 6 29.5 43 o.o 6 
Apnea/Asphyxia No data 44.0 1 No data 71. 0 1 
Pneumonia No data No data No data No data 
Acidosis No data 0.0 1 No data 0.0 1 
Seizures No data 24.0 3 No data 36.3 3 
Hydrocephalus 57.0 2 65.8 4 76.4 17 46.5 2 
Sepsis 0.0 2 No data 0.0 2 No data 
Gen Com2lica. 0.0 2 No data 0.0 2 No data 
Ul 
-.J 
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Outcome Measures 
Age at assessment. The data on the age at which most 
assessments were conducted can be found in Table 12. One of 
the most pertinent facts found in this table is that testing 
was seldom done past the age of 6. The only exception to 
this trend is in the area of academic ability, which 
obviously cannot be done prior to school age. Cognitive or 
developmental testing was done fairly regularly across all 
ages until the children were 6 and older. As would be 
l og i cally expected, speech and language assessment were not 
done as frequently in the very young children. However, the 
most testing was done in the 2-1/2- to 3-year range, well 
before language development is complete. 
Fine motor assessment was done equally across all age 
ranges, once the children were out of infancy, giving 
relatively good information regarding this area of 
development. The same cannot be said for the area of gross 
motor skills. Over 95% of the assessment of gross motor 
skills occurred before the children were 2 years of age, 
well before the development of such skills is complete. 
When looking at the data on personality and 
temperament, it is important to note that while what most 
researchers termed personality assessment was conducted 
fairly regularly at all ages, temperament seemed to be a 
term that was considered most applicable among infants 
Table 12 
Percent of Assessments Done at Specific Ages 
LT g Row Pct 
Months Col Pct 
9 to 12 Row Pct 
Months Col Pct 
15 to 21 Row Pct 
Months Col Pct 
22 to 24 Row Pct 
Months Col Pct 
30 to 38 Row Pct 
Months Col Pct 
42 to 63 Row Pct 
Months Col Pct 
6 to 8 Row Pct 
Years Col Pct 
8 to 11 Row Pct 
Years Col Pct 
Total Col Pct 
Cognitive 
Oevelopmt 
44 
39.2% 
14.2% 
59 
50.4% 
19.1% 
38 
44.7% 
12.3% 
62 
49.2% 
20.1% 
19 
38.8% 
6.1% 
39 
70.9% 
12.6% 
17 
50.0% 
5.5% 
31 
60.8% 
10.0% 
309 
49.1% 
Academic 
NA 
NA 
NA 
NA 
NA 
NA 
0 
9 
17 .6% 
100.0% 
9 
1.4% 
Speech Fine 
Language Motor 
1 0 
0.9% 
1.8% 
4 4 
3.4% 3.4% 
7.1% 15.4% 
10 2 
11.8% 2.4% 
17.9% 7.7% 
15 3 
11.9 2.4% 
26.8% 11.5% 
18 4 
36.7% 8.2% 
32 .1% 15.4% 
5 6 
9.1% 10.9% 
8.9% 23.1% 
0 3 
8.8% 
11.5% 
3 4 
5.9% 7.8% 
5.4% 15.4% 
56 26 
8.9% 4.1% 
Gross 
Motor 
28 
25.0% 
22.2% 
29 
24.8% 
23.0% 
27 
31.8% 
21.4% 
37 
29.4% 
29.4% 
3 
6.1% 
2.4% 
0 
2 
5.9% 
1.6% 
0 
126 
20.0% 
Person-
al ity 
1 
0.9% 
1.9% 
12 
10.3% 
23.1% 
8 
9.4% 
15.4% 
9 
7.1% 
17.3% 
5 
10.2% 
9.6% 
5 
9.1% 
9.6% 
8 
23.5% 
15.4% 
4 
7.8% 
7.7% 
52 
8.3% 
Temper-
ament 
38 
33.9% 
74.5% 
9 
7.7% 
17.6% 
0 
0 
0 
0 
4 
11.8% 
7.8% 
0 
59 
Total 
112 
17.8% 
117 
18.6% 
85 
13.5% 
126 
20.0% 
49 
7.8% 
55 
8. 7% 
34 
5.4% 
51 
8.1% 
51 629 
8.1% 100.0% 
and/or very young children and only assessed while the 
children were very young. 
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In order to assess the effects of IVH on outcome, it 
was considered important to define the subject groups by 
severity of the hemorrhage. The system developed by Papile 
et al. (1978) is that most frequently used in the 
literature. According to this classification system, a 
Grade I hemorrhage is defined as a subependymal hemorrhage, 
which often diminishes in 1 week and disappears from CT 
scans by 3 weeks of age . Grade II hemorrhages are those 
which bleed into the ventricles but do not cause ventricular 
dilation. Grade III hemorrhages involve ventricular 
dilation, while Grade IV bleeds include parenchymal 
hemorrhage and ventricular enlargement. Often children with 
a Grade III or IV hemorrhage will experience post-
hemorrhagic hydrocephalus, requiring ventricular shuts. 
Breakdowns of the area of assessment by grade/severity 
of hemorrhage and age at testing can be found in Tables F-1 
through F-7, located in Appendix F. A summary of these 
tables can be found in Table 12. The most significant 
findings from these tables are: 
1. Aside from the areas of cognitive/developmental and 
gross motor ability, very little information is given on how 
severity of IVH may affect the child's ability in a given 
area. There are a limited number of studies which assessed 
the children's gross motor skills in comparison to the 
61 
severity of brain hemorrhage they experienced. Despite this 
limitation, these studies are well distributed across the 
range of IVH severity, providing a reasonably stable data 
base from which to draw conclusions. However, this is only 
true for assessments done prior to the age of 42 months. 
After that, there were only two studies done, either of 
which provided information on the perinatal characteristics 
of their sample. 
2. There has been virtually no academic assessment of 
these children. 
3. By the time the subjects were 6 and older, most 
researchers did not include information on perinatal status 
and medical complications, making it nearly impossible to 
assess the long-term effects of the hemorrhages. This is 
particularly true when one questions the effects of 
hemorrhages on more "subtle" difficulties, such as learning 
disabilities, language disorders, attentional deficits, and 
behavioral problems. 
4. Under the coding system used to collect these data, 
information on behavioral problems among these children was 
classified in both the personality and temperament domains. 
In Table 12 the reader can quickly see there is virtually no 
information on these children as infants and only little 
more regarding the school-age behavior/personality of these 
children. Virtually no measures of temperament were taken 
after the age of 1 year. This paucity of data makes it 
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nearly impossible to predict the prevalence of behavioral 
disorders. In addition, the DSM III-R requires the 
observation of such behaviors when the child is at least of 
preschool age in order to diagnose such disorders as 
Attention Deficit Hyperactivity Disorder, Oppositional 
Defiant Disorder, or Conduct Disorder. 
5. Comparisons of personality and temperament 
functioning (mean effect sizes) in the LBW children could 
not be done in any meaningful manner. The major problem 
with this data base is the difficulty in interpreting the 
scores, since an extreme score in any direction could 
indicate behavioral problems. Further, adequate 
psychometric properties and test norms were not typically 
available and control groups were seldom used. The results 
from this analysis can be found in Appendix G, but no 
interpretation can be provided, due to the problems 
mentioned above. 
Standard of comparison. As mentioned earlier, the 
comparison statistic for this study is the mean effect size, 
which converts all outcome measures to a common metric. For 
the purposes of this analysis, the standard of comparison 
was either the published population norms for a given 
assessment device or the score from a control group. In 
order to assess the comparability of these two deferred 
comparison groups, t tests were done on each of the areas of 
Table 13 
Comparison of Effect Sizes by the Use of Population Norms 
Versus Control Group Scores 
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Cognitive Academic Speech/ Fine Gross 
Developmt Language Motor Motor 
Fullterm Controls 
Mean . 60a . 66b • 81 C . 91 d .94 
N 112 2 44 22 21 
Population Norms 
Mean . 45a .16b . 35 c . 65d .87 
N 197 7 12 4 106 
Note. Same letter superscript indicates means were 
significantly different (£ <.004). 
outcome. As can be see in Table 13, those preterm infants 
who were compared to matched controls showed significantly 
more impairment on measures of cognition, academic skill, 
speech/language ability, and fine motor skills. The only 
area to maintain comparability was the gross motor domain. 
With the exception of speech and language assessment 
studies, the majority of studies did not use a matched 
control group design. It follows that most of the results 
presented below will significantly overestimate the actual 
ability of the LBW infants and children in all areas except 
language. For example, in the area of cognition, while 112 
studies utilized a matched control group, 197 presented 
their data as compared to population norms. Thus, the mean 
effect size will be a underestimate of the deficits these 
children display as they mature in all areas except gross 
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motor skills. 
Cognitive/developmental functioning. As the majority 
of studies included some measure of cognition or 
developmental status, there were far more groups available 
for this analysis (N = 309) than the other areas of 
assessment. As can be seen in Table 14, LBW infants and 
children tend to score about 1/2 standard deviation below 
the comparison group, whether it is the population norms 
(2/3 of the time) or a matched control group (1/3 of the 
t i me) . Effect sizes ranged from . 15 to 1 . 01 , based on the 
age of assessment. There were not any trends in how 
impaired the children were based on age of assessment . That 
is, they did not seem to display more or less difficulty as 
they aged. 
When the data are broken down by IVH grade, it can be 
clearly seen that there is an inverse relationship (r = . 41, 
Q < .0005): those infants without any type of brain 
hemorrhage had higher cognitive scores than did those who 
with any type of hemorrhage. Those without hemorrhages 
compared favorably with the comparison group (about 10% of a 
standard deviation below, which is within the standard error 
of measurement for all the tests). However, as the severity 
of hemorrhage increased, cognitive scores decreased (Grades 
I and II were 46% of a standard deviation below, all grades 
combined were 65% of a standard deviation lower, and Grades 
Table 14 
Mean Effect Size of Cognitive/Developmental Quotient 
Differences by Grade of Hemorrhage and Age at Measurement 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
N 
IVH Grades 
Excluded I & II 
.30 .50 
.74 .85 
14 7 
-0.13 .28 
. 72 . 63 
14 11 
.04 .44 
.52 . 93 
11 7 
.23 .49 
.40 .51 
8 11 
.4 9 .89 
. 61 .19 
5 2 
-0.03 .55 
. 06 .93 
3 6 
.13 .46 
55 44 
All Grades Total 
Grades III & IV Sample 
. 74 1.14 .62 
.77 .88 .81 
17 6 44 
.43 1. 32 .42 
.63 1.15 . 87 
24 10 59 
.97 .84 .57 
.83 . 73 .81 
9 11 38 
. 73 1. 29 . 72 
.59 . 77 .66 
32 11 62 
.97 2. 07 1.01 
.59 .46 . 73 
9 3 19 
.54 . 60 .51 
.51 .84 . 65 
21 9 39 
.15 .15 
.25 .25 
17 17 
.46 .46 
.51 .51 
31 31 
. 65 1.10 .56 
160 50 309 
65 
Note. Positive effect sizes indicate the fullterm groups performed 
better than the preterm group or that the population norms were higher 
than the preterm groups' scores. N refers to the number of comparisons 
for that age and grade of hemorrhage. 
III and IV were slightly more than a standard deviation 
below). This relationship was consistent across ages at 
assessment. 
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Academic achievement. The data obtained for this 
analysis are presented in Table 15. The most striking 
feature of this table is the dearth of data available. 
There have been very few studies which address how LBW 
children perform academically, particularly as they compare 
to their normal peers. None of these studies include 
information on the neonatal status of these children, nor 
were there data on the presence/severity of brain 
hemorrhage. Based on the data available, the LBW children 
seem to perform about 1/2 standard deviation behind their 
peers. This conclusion needs to be tempered by the fact 
that a number of these studies specifically excluded 
children with severe handicapping conditions or only 
assessed those children who had been placed in regular 
educational settings. 
Speech and language abilities. The results of the 
speech and language assessments are listed in Table 16. 
There were relatively few studies found assessing early 
language development (less than 15 months of age). Those 
done indicate the LBW infants compare well to both peers and 
test norms. However, delays became evident by the time the 
children were 15 months of age, and the children seem to 
fall further behind, up to the age of about 4 years. It 
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Table 15 
Mean Effect Size of Academic Ability by Grade of Hemorrhage 
and Age at Measurement 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
N 
IVH Grades All Grades Total 
Excluded I & II Grades III & IV Sample 
f------
------ ·-
.52 .52 
. 62 . 62 
9 9 
.52 .52 
9 9 
Note. Positive effect sizes indicate the fullterm groups performed 
better than the preterm group or that the population norms were higher 
than the preterm groups' scores. N refers to the nwnber of comparisons 
for that age and grade of hemorrhage. 
Table 16 
Mean Effect Size of Speech/Language Skills by Grade of 
Hemorrhage and Age at Measurement 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
N 
IVH Grades 
Excluded I & II 
.01 
.00 
1 
.67 
1.14 
7 
.41 . 79 
.37 .00 
2 1 
1.13 1.13 
.26 .13 
3 3 
- 0.20 -0.30 
.00 .00 
1 1 
.62 . 78 
14 5 
All Grades Total 
Grades III & IV Sample 
.01 
.00 
1 
-0 . 11 -0 .11 
.89 .89 
4 4 
. 28 .56 
.49 . 98 
3 10 
. 68 . 90 .67 
.84 .00 . 73 
11 1 15 
.93 1. 21 1.06 
.81 .12 .54 
8 4 18 
.94 -0.20 .01 
.00 .42 . 56 
1 2 5 
.11 .11 
.05 .05 
3 3 
.55 . 76 .62 
30 7 56 
68 
Note. Positive effect sizes indicate the fullterm groups performed 
better than the preterm group or that the population norms were higher 
than the preterm groups' scores. N refers to the number of comparisons 
for that age and grade of hemorrhage. 
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is difficult to make any predictions beyond this age, due to 
the lack of data. It is unknown how these children master 
more complex language skills when they are school-age. 
Contrary to the data on cognitive ability, 
speech/language capabilities did not seem to be affected by 
either the presence or severity of brain hemorrhages (r = 
.02, Q <.50). Overall, the LBW children were nearly two-
thirds of standard deviation behind their peers in their 
comprehension and expression of language. 
Fine motor skills. In looking at the results of fine 
motor assessment (Table 17), the first fact to be noticed is 
the small number of studies which addressed this area of 
development. Only 26 studies were found which measured some 
aspect for fine motor ability. Given such a small sample, 
it is difficult to draw conclusions regarding age of 
assessment or effect of brain hemorrhages. 
When looking at the average effect size difference, the 
most striking piece of information is that there seems to be 
remarkable variability, with a range of scores from -0.30 
(preterm children scoring one-third standard deviation 
higher than fullterm children) to 2.22 (preterm children 
scoring over 2 standard deviations behind the comparison 
group). While the mean effect sizes show less variability 
when broken down by grade of hemorrhage, there is still a 
wide range of deviation (0.50 to 1.09) and seems to be no 
relationship between the two (r = -.05, Q <.413). Overall, 
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Table 17 
Mean Effect Size of Fine Motor Skills by Grade of Hemorrhage 
and Age at Measurement 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
N 
IVH Grades 
Excluded I & II 
1. 34 
. 77 
2 
. 09 
.00 
1 
1. 89 1.73 
.00 .00 
1 1 
.20 -0 .10 
.00 .00 
1 1 
.97 .82 
5 2 
All Grades Total 
Grades III & IV Sample 
-0.30 -0.30 
. 98 .98 
4 4 
1.34 
.77 
2 
.67 .47 
.49 .48 
2 3 
2.90 2.36 2.22 
.00 .00 .53 
1 1 4 
.47 .45 .32 
.11 . 35 .28 
2 2 6 
.3 0 .30 
.13 .13 
3 3 
. 78 . 78 
.17 .17 
4 4 
.50 1.09 .68 
16 3 26 
Note. Positive effect sizes indicate the fullterm groups performed 
better than the preterm group or that the population norms were higher 
than the preterm groups' scores. N refers to the number of comparisons 
for that age and grade of hemorrhage. 
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LBW children scored consistently below the comparison group 
on fine motor abilities. 
Gross motor skills. Gross motor ability was the second 
most common developmental area assessed. However, 96% of 
this testing was done prior to the age of 24 months. Only 
4% of the time was gross motor ability assessed after that 
age. It is interesting to note that as the children aged, 
the data suggest they showed increasing deficits in this 
area, up to the age at which testing was no longer done 
(about 3 years old). As with speech and language abilities, 
there is no information regarding gross motor skills in 
these children as they grow older. 
In looking at the effect of IVH on gross motor skills 
(Table 18) one sees a strong inverse relationship (r = .65, 
Q <.0005), similar to that found in the data on cognitive 
abilities. Those children without a hemorrhage had the 
least amount of delay in gross motor skills, being about 
one-fourth of a standard deviation behind the comparison 
group. As the severity of the hemorrhage increased, so did 
the amount of delay, such that those with the most severe 
bleeds were nearly 1-2/3 standard deviations behind. 
Summary 
The data used in this meta-analysis consisted of 125 
published studies which assessed outcome for 309 separate 
groups of low birthweight infants and children. The 
Table 18 
Mean Effect Size of Gross Motor Skills by Grade of 
Hemorrhage and Age at Measurement 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
N 
IVH Grades 
Excluded I & II 
.28 .25 
. 75 .48 
7 5 
.28 . 71 
.39 .51 
7 6 
.20 . 65 
.30 .40 
9 4 
.17 .80 
.25 . 64 
7 7 
.31 1.06 
.00 .00 
1 1 
.23 . 64 
31 23 
All Grades Row 
Grades III & IV Total 
.96 1.12 .69 
.99 .16 .84 
12 4 28 
1.09 1. 88 .95 
. 64 1. 06 . 82 
11 5 29 
1. 47 1. 38 .90 
. 78 .48 .76 
7 7 27 
.88 1. 75 .92 
.53 1.00 .81 
15 8 37 
3 .13 1.50 
.00 1. 46 
1 3 
.61 . 61 
.22 .22 
2 2 
1. 03 1.63 .88 
47 25 126 
72 
Note. Positive effect sizes indicate the fullterm groups performed 
better than the preterm group or that the population norms were higher 
than the preterm groups' scores. N refers to the nwnber of comparisons 
for that age and grade of hemorrhage. 
majority of the children were born in developed countries 
between 1972 and 1985. 
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Most of the studies compared LBW infants to test norms, 
while about one-third of the comparisons utilized a matched 
control group design. In comparing the LBW infants to the 
fullterrn controls, the LBW infants experienced significantly 
more perinatal complications. Fullterrn controls were often 
chosen based on the absence of perinatal complications, 
particularly IVH. 
Data on perinatal complicat i ons among the LBW infants 
were broken down by birthweight. As expected, heavier 
infants were born older and healthier. Less information was 
available on the presence of IVH, due to incomplete 
reporting of this complication. 
Researchers most commonly assessed the children's 
cognitive abilities when measuring outcome. The next most 
common area of measurement was gross motor skills. Fine 
motor abilities and speech and language skills were 
evaluated enough that some general conclusions can be made 
regarding outcome in these areas. Academic skills were very 
seldom measured and when it was done, there were no 
comparisons by grade of IVH. Personality and temperament 
measures were also infrequent. 
Mean effect sizes were computed by comparing the LBW 
group to either a fullterrn control group or to the test 
norms. However, these comparison groups are not equivalent: 
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when compared to fullterm control children, the LBW children 
scored significantly worse in the areas of cognition, 
academic achievement, speech and language skills, and fine 
motor ability. The single exception to this finding was in 
the area of gross motor skills, where there were not 
significant differences between the scores of the LBW 
children who were compared to test norms versus a control 
group. 
Cognitive assessment was done equally at all ages up to 
the age of 6 years. At that time, far fewer evaluations 
were performed. When done, there was not information on 
specific perinatal complications given. Overall, LBW 
children scored about one-half of a standard deviation below 
their comparison group on cognitive measures. However, this 
result was strongly mediated by the presence and severity of 
a brain hemorrhage. The more severe the bleed, the more 
cognitive impairment seen among these children. Those 
children without an IVH scored comparably to the comparison 
group, while those with severe bleeds were about a full 
standard deviation behind. 
Assessment of academic skills was only done in the 8-
to 11-year age range and there was no information given on 
perinatal complications. Academically, the LBW children 
scored about one-half of a standard deviation behind the 
comparison group. However, there were so little data 
available on academic achievement that it is unknown how 
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these results apply to children with and without IVH. 
Over 80% of the speech and language assessments were 
done between the ages of 15 to 38 months. LBW children 
tended to score anywhere from one-half to three-quarters of 
a standard deviation below the comparison group. 
Surprisingly, the severity of hemorrhage did not mediate 
these results. 
Fine motor assessment was not done as commonly . 
Assessments were spread out over the ages of 9 months to 11 
years. LBW children as a whole were slightly more than two-
thirds of a standard deviation behind the comparison group. 
As with speech and language abilities, fine motor skills did 
not seem to be affected by the presence or severity of IVH. 
However, given the small sample sizes in this analysis, 
these results need to considered cautiously. 
Substantially more evaluations were performed on the 
LBW children's gross motor abilities. However, over 95% of 
the testing was done when the children were 24 months old or 
less. Overall, these children showed more significant 
deficits in this area than in any other: almost 90% of a 
standard deviation behind. As with cognitive functioning, 
gross motor skills appear to be strongly impacted by both 
low birthweight and the presence and severity of IVH. The 
more severe the bleed, the greater the impairment manifested 
by these children, such that those with Grades III and IV 
hemorrhages displayed fairly severe gross motor delays. A 
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summary of the mean effect sizes for all areas of assessment 
can be found in Table 19. 
Table 19 
Summary Table: Mean Effect Sizes by Age at Assessment 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Cognitive 
Developmt 
.62 
.81 
44 
.42 
.87 
59 
.57 
.81 
38 
• 72 
.66 
62 
1.01 
.73 
19 
.51 
.65 
39 
.15 
.25 
17 
.46 
.51 
31 
.56 
.73 
309 
Academic 
.52 
.62 
9 
.52 
.62 
9 
Speech 
Language 
.01 
1 
-0.11 
.89 
4 
.56 
.98 
10 
.67 
.73 
15 
1.06 
.54 
18 
.01 
.56 
5 
.11 
.05 
3 
.62 
.71 
56 
Fine 
Motor 
-0.30 
.98 
4 
1.34 
.77 
2 
.47 
.48 
3 
2.22 
.53 
4 
.32 
.28 
6 
.30 
.13 
3 
.78 
.17 
4 
.68 
.91 
26 
Gross 
Motor 
.69 
.84 
28 
.95 
.82 
29 
.90 
.76 
27 
.92 
.81 
37 
1.50 
1.46 
3 
.61 
.22 
2 
.88 
.91 
126 
Person-
al ity 
.32 
1 
.08 
.96 
12 
1.86 
1.46 
8 
.32 
.43 
9 
1.38 
.40 
5 
.61 
.29 
5 
.61 
.26 
8 
.96 
.11 
4 
NA 
52 
Temper-
ament 
.23 
.68 
38 
NA 
38 
Note. Positive effect sizes indicate the fullterm groups 
performed better than the preterm group or that the 
population norms were higher than the preterm groups' 
scores. N refers to the number of comparisons for that age 
and grade of hemorrhage. 
Conclusions 
CHAPTER VI 
DISCUSSION 
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Based on the results from this meta-analysis, it seems 
that LBW infants without brain hemorrhages show very mild 
cognitive deficits, which are well within the standard error 
of measurement for the assessment devices used (about 2 IQ 
points for such tests as the WISC-III). However, LBW 
children with IVH show significantly more deficits, and the 
deficits become more severe with larger sized hemorrhages, 
such that those with Grades III or IV hemorrhage will score, 
on average, a full standard deviation below the mean (in 
what is often termed the "low average range"). While this 
deficit may not qualify a child as being intellectually 
handicapped, it is probable thats/he will require 
additional services in order to function within a school 
setting. 
One of the most disappointing findings in this study 
was the lack of assessment of academic skills. Only nine 
studies were found which presented their data in such a way 
that it could be quantified for this study. All those 
studies evaluated children in the 8- to 11-year range. The 
LBW children scored about 1/2 standard deviation behind 
their peers, which places them in the 20th to 30th 
percentile in their classes. There were not enough studies 
to learn of abilities within the specific areas of 
academics, such as reading, written language, and 
mathematics. 
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Speech and language assessments were primarily done 
prior to a child's entrance into school (up to age 38 
months). The LBW children displayed deficits which are not 
mediated by the presence of brain hemorrhages. These 
deficits tend to place the children between the 15th to 30th 
percentiles when comparing them to same-age peers. Thus, 
while they show delays in speech and language acquisition, 
the deficits are not typically severe enough to warrant 
preschool intervention. There was no information for this 
study on how these children develop language skills as they 
age. Given the increasing complexities of language 
acquisition, it is likely these children show varying 
degrees of communication disorders, beyond what would be 
expected in the general population. 
Fine motor skills were more globally delayed than other 
skill domains in all the LBW children. The results indicate 
these children are typically functioning anywhere from the 
10th to the 30th percentile. In everyday functioning this 
area tends to be more subtle, with few direct difficulties 
and even fewer interventions. Given the lack of data, it 
remains to be seen how the children perform in this area as 
they age, particularly if they experienced an IVH. 
Gross motor assessment, while the second most frequent 
outcome measured, was seldom done past the age of 24 months. 
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Up to that time, there is a very strong relationship between 
severity of hemorrhage and degree of delay. Those children 
with the most severe hemorrhages ranked well below the 10th 
percentile in ability. It is interesting to note that in 
this area, population norms were comparable to the results 
from matched control groups. By way of explanation, it may 
be that the gross motor domain is less affected by 
environmental stimuli than other areas of assessment. For 
example, it is known that over the years, intelligence tests 
need to be normed again because the average score moves from 
100 to something over that. It would seem that the norms 
for gross motor functioning, particularly in the infancy and 
toddler stages, remain more reliable than those for the 
other areas. 
Practical Implications 
The above research has several implications for how the 
needs of this growing population might be met. 
1. In order to begin early intervention treatment and 
planning for special educational needs of these children, 
the timely identification of infants at-risk for 
developmental delays is crucial (Bennett, 1987). Based on 
this study the following conclusions could be suggested: 
a. LBW infants should all be considered at risk 
for certain difficulties, such as motor delays, 
even when the correction for prematurity is used. 
b. Those infants with any grade of hemorrhage are 
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at increased risk for delays, particularly in the 
areas of cognition and gross motor abilities. 
2 . Because it can reasonably be assumed that deficits 
in any of these areas (speech, fine motor, gross motor, 
etc.) would be present in a continuum of ability ranging 
from severe to above average, it seems likely that these 
children are at increased risk for less obvious problems, 
such as learning disabilities and communication disorders. 
3. Parents with LBW infants could learn to provide 
intervention early on so as to offset difficulties as soon 
as possible. 
4. School administrators need to be planning for the 
additional number of LBW children who survive the neonatal 
period and will most likely present with mild to severe 
deficits . 
Future Research 
Questions that remain. There were several questions 
unanswered by this research. Across all areas, there is no 
information on these children as they reach adolescence, and 
very little data on them in the elementary school years. 
This is particularly true of their academic achievement. In 
the areas of speech/language and gross motor skills, there 
is virtually no research past the preschool ages. 
An area of growing concern among educators is the 
behavior of children and how that affects their ability to 
function in school. One of the initial goals of this 
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project was to learn of the relationship (if any) between a 
somewhat quantifiable neurological insult (IVH) and later 
behavior, such as attention span, aggression, depressive 
symptoms, and hyperactivity. After thoroughly reviewing the 
literature, virtually no research which addressed this issue 
was found. Obviously this is an area of tremendous need for 
research. 
When research has been done on school-age children, 
pr e natal and perinatal data are seldom provided. Thus, 
there is no way to determine the long-term consequences of 
such relatively common LBW concommitants as brain 
hemorrhages, respiratory distress syndrome, or patent ductus 
arteriosus. It remains to be seen if the severity of 
hemorrhage affects such abilities as language processing 
once the children are latency age. 
Suggestions for the design of future research. Several 
of the suggestions that follow are easily predicted from the 
questions just mentioned which still need to be addressed: 
1. Researchers need to begin looking at longer 
longitudinal studies, those which will follow a cohort of 
LBW children well into grade school at the minimum. It is 
easy to understand why this is not a common practice. The 
cost is tremendous, and there is usually significant subject 
mortality which can confound the most carefully designed 
study. However, in order to answer questions regarding 
educational and functional needs of the next generation, 
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such studies are essential. 
2. Researchers need to be evaluating more subtle 
difficulties. It is relatively easy to classify children as 
"normal," "suspect/borderline" or "abnormal," but such 
distinctions are not helpful when planning a child's 
individualized educational program. Specific areas of 
potential difficulty need to be assessed, including: 
attention problems, behavioral disorders, learning 
difficulties, and language deficits. 
3. When evaluating these areas of potential 
difficulty, researchers should be cautious to select 
instruments which have good psychometric properties and are 
widely used so that results can be understood by the most 
number of people and can be considered reliable and valid. 
4. When the data are collected on the school-age 
cohort, it is vital to include prenatal and perinatal 
details so as to learn how these affect later abilities. 
5. One of the more surprising results was the fact 
that test norms were not comparable to matched control 
groups. This indicates that in order to have an accurate 
comparison from which to determine deficits, it is essential 
to use a control group. To make the comparison viable, the 
control group should be matched on such variables as SES, 
parental education, maternal age, number of siblings, amount 
of early intervention, and quality of school the child is 
attending. 
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6. In addition to comparing LBW children with full 
term controls, it would be useful to make distinctions 
between certain groups of LBW children. Of concern to this 
study was how IVH affected outcome. To address this 
question among school-age children the research design 
should include a full term control group and an LBW group 
that did not experience brain hemorrhage. When assessing 
any of the perinatal complications, the use of two control 
groups is nearly always necessary . 
7. In most cases the researchers indicated that the 
people performing the assessments were unaware of the 
child's birthweight status and/or the hypotheses being 
tested. However, a significant number of studies did not 
address this consideration. In research of this type, 
experimenter blindness is one of the most potent confounds 
and should be acknowledged in all documentation of studies. 
8. Due to the significant research problems caused by 
subject mortality in longitudinal studies, every effort 
should be made to keep subjects enrolled in the project. 
Subject characteristics of those who drop out should be done 
so as to assess how this group may differ from those who 
remain in the study. 
84 
REFERENCES 
Acs, H., & Kilchevsky, E. (1986). Cranial bruising and 
intraventricular hemorrhage [letter]. Pediatrics, 78, 954. 
Adams, M.A., Pasternak, J. F., Kupfer, B. M., & Gardner, T. 
H. (1983). A computerized system for continuous 
physiologic data collection and analysis: Initial report 
on mean arterial blood pressure in very-low birthweight 
infants. Pediatrics, 71, 23-30. 
Ahmann, P., Lazzara, A., Dykes, F., Brann, A. W., & 
Schwartz, J. F. (1979). Intraventricular hemorrhage in the 
high-risk preterm infant: Incidence and outcome. Annals of 
Neurology, 2, 118-124. 
Alden, E. R., Mandelkorn, T., Woodrum, D. E., Wennberg, R. 
P., Parks, C.R., & Hodson, W. A. (1972). Morbidity and 
mortality of infants weighing less than 1000 grams in an 
intensive care nursery. Pediatrics, ,2_Q_, 40-49. 
Aylward, G. P., Pfieffer, S. I., Wright, A., & Verhulst, S. 
J. (1989). Outcome studies of low birthweight infants 
published in the last decade: A meta-analysis. Journal of 
Pediatrics, 115, 515-520. 
Bada, H. S., Korones, S. B., Perry, E. H., Arheart, K. L., 
Pourcyrous, M., Runyan, J. W. 3d, Anderson, G. D., Magill, 
H. L., Fitch, C. W., & Somes, G. W. (1990a). Frequent 
handling in the neonatal intensive care unit and 
intraventricular hemorrhage. Journal of Pediatrics, 117, 
126-131. 
Bada, H. S., Korones, S. B., Perry, E. H., Arheart, K. L., 
Ray, J. D., Pourcyrous, M., Magill, H. L., Runyan, J. W. 
3d, Somes, G. W., Clark, F. C., & Tullis, K. V. (1990b). 
Mean arterial blood pressure changes in premature infants 
and those at-risk for intraventricular hemorrhage. Journal 
of Pediatrics, 117, 607-614. 
Bangert-Drowns, R. L. (1986). Review of developments in 
meta-analytic method. Psychological Bulletin, 29, 388-399. 
Bauchner, H., Brown, E., & Peskin, J. (1988). Premature 
graduates of the newborn intensive care unit: A guide to 
follow-up. Pediatric Clinics of North America, .1§_, 1207-
1226. 
85 
Bejar, R., Osorno, L., Schneider, H., Coen, R., & Gluck, L. 
(1981a). Early PDA treatment with indomethacin (INDO) and 
intraventricular hemorrhage (IVH). Pediatric Research, 15, 
649. 
Bejar, R., Schneider, H., Osorno, L., Edwards, D., Coen, R., 
& Gluck, L. (1981b). Association of early aortograms and 
PDA ligation with intraventricular hemorrhage (IVH). 
Pediatric Research, 15, 650. 
Bennett, F. C. (1987). The effectiveness of early 
intervention for infants at increased biologic risk. In M. 
J. Guralnick & F. C. Bennett (Eds.), The effectiveness of 
early intervention for at-risk and handicapped children 
(pp. 79-112). New York: Academic Press. 
Beverley, D. W. (1987). Hemostasis defects and 
periventricular- intraventricular hemorrhage [letter]. 
American Journal of Diseases of Children, 141, 1040-1041. 
Beverley, D. W., Chance, G., Inwood, M. J., Schaus, M., & 
O'Keefe, B. (1984). Intraventricular haemorrhage and 
haemostasis defects. Archives of Disease in Childhood, 59, 
444-448. 
Buchwald, S., Zorn, W. A., & Egan, E. A. (1984). Mortality 
and follow-up data for neonates weighing 500 to 800 grams 
at birth. American Journal of Diseases of Children, 138, 
779-782. 
Carlberg, C. G., & Walberg, H.J. (1984). Techniques of 
research synthesis. Journal of Special Education, 18, 11-
26. 
Clark, C. E., Clyman, R. I., Roth, R. s., Sniderrnan, S. H., 
Lane, · B., & Ballard, R. A. (1981). Risk-factor analysis of 
intraventricular hemorrhage in low birthweight infants. 
Journal of Pediatrics, 2-2_, 625-628. 
Cook, T. D., & Leviton, L. C. (1980). Reviewing the 
literature: A comparison of traditional methods with meta-
analysis. Journal of Personality, 48, 449-472. 
Cooper, H. M. (1983). Statistical synthesis of research 
literature. Contemporary Psychology, 28, 835-836. 
Desai, N. S., & Cunningham, M. D. (1986). Follow-up of low 
birthweight infants. Indian Journal of Pediatrics, 53, 
373-384. 
Ehrenhaft, P. M., Wagner, J. L., & Herdman, R. C. (1989). 
Changing prognosis for very-low birthweight infants. 
Obstetrics and Gynecology, 74, 528-535. 
86 
Eilers, B. L., Desai, N. S., Wilson, M.A., & Cunningham, M. 
D. (1986). Classroom performance and social factors of 
children with birthweights of 1250 grams or less: Follow-
up at 5 to 8 years of age. Pediatrics, 77, 203-208. 
Elghammer, R. (1988). Maternal, obstetric and noenatal 
correlates of short-term neurdevelopmental outcome in 
newborn infants with intraventriclar hemorrhage. 
Unpublished doctoral dissertation, Utah State University, 
Logan, UT. 
Eysenck, J. J. (1984). Meta-analysis: An abuse of research 
integration. Journal of Special Education, 18, 41-59 . 
Foley, M. E., & McNichol, G. P. (1977). An in-vitro study of 
acidosis, platelet function, and perinatal cerebral 
intraventricular hemorrhage. Lancet, l, 1230-1232. 
Francis-Williams, J., & Davies, P.A. (1974). Very-low 
birthweight and later intelligence. Developmental Medicine 
and Child Neurology, 16, 709-728. 
Glass, G. V. (1976). Primary, secondary, and meta-analysis 
of research. Educational Researcher, 2, 3-8. 
Glass, G. V. (1982). Integrating findings: The meta-analysis 
of research. Review of Research, 2, 351-379. 
Glass, G. V., McGaw, B., & Smith, M. L. (1981). Meta-
analysis in social research. Beverly Hills, CA: Sage. 
Goddard, J., Lewis, R. M., Alcala, H., & Zeller, R. S. 
(1980). Intraventricular hemorrhage: An animal model. 
Biological Neonate, 37, 39-52. 
Goddard, J., Lewis, R. M., Armstrong, D. L., & Zeller, R. S. 
(1980). Moderate, rapidly induced hypertension as a cause 
of intraventricular hemorrhage in the newborn beagle 
model. Journal of Pediatrics, 2...§_, 1057-1060. 
Goddard-Feingold, J. (1984). Periventricular, 
intraventricular hemorrhages in the premature newborn: 
Update on pathologic features, pathogenesis and possible 
means of prevention. Archives of Neurology, 41, 766-771. 
Goddard-Feingold, J., & Michael, L. H. (1984). Cerebral 
blood-flow and experimental intraventricular hemorrhage. 
Pediatric Research, 18, 7. 
87 
Goddard-Finegold, J., & Mizrahi, E. M. (1987). Understanding 
and preventing perinatal intracerebral, peri- and 
intraventricular hemorrhage. Journal of Child Neurology, 
2, 170-185. 
Goldberg, R. N. (1981). Sustained arterial blood pressure 
elevation associated with pneumothoraces: Early detection 
via continuous monitoring. Pediatrics, 68, 775-777. 
Goldberg, R. N., Chung, D., Goldman, S. L., & Bancalari, E. 
(1980). The association of rapid volume expansion and 
intraventricular hemorrhage in the preterm infants. 
Journal of Pediatrics, 96, 1060-1063. 
Grassy, R. G. Jr., Hubbard, C., Graven, S. N., & Zachman, R. 
D. (1976). The growth and development of low birthweight 
infants rece i ving intensive neonatal care. Clinical 
Pediatrics, 12, 549-553. 
Gray, O. P., Ackerman, A., & Fraser, A. J. (1968). 
Intracranial haemorrhage and clotting defects in low 
birthweight infants. Lancet, l, 545-546. 
Greenough, A., Morley, C . , & Gandy, G. (1983). Aetiological 
associations of intraventricular haemorrhage. Lancet, 
February 19, 413. 
Greenough, A., & Roberton, N. R. C. (1985). Morbidity and 
survival in neonates ventilated for the respiratory 
distress syndrome. British Medical Journal, 290, 597-600. 
Guggenheim, M.A., Rumack, C., Langendorfer, S., 
Braithwaithe, W., Grabert, B., More, P., Frost, M., Young, 
J., & Murphy, J. (1980). Risk factors in germinal matrix 
hemorrhage. Annals of Neurology,~, 225. 
Hack, M., Fanaroff, A. A., & Merkatz, I. R. (1979). The low 
birthweight infant: Evolution of a changing outlook. New 
England Journal of Medicine, 301, 1162-1166. 
Hambleton, G., & Wigglesworth, J. S. (1976). Origin of 
intraventricular hemorrhage in the preterm infants. 
Archives of Disease in Childhood, 51, 651-659. 
Hawgood, s., Spong, J., & Yu, V. Y. H. (1984). 
Intraventricular hemorrhage: Incidence and outcome in a 
population of very-low birthweight infants. American 
Journal of Diseases of Children, 138, 136-139. 
Hedges, L. V., & Olkin, I. (1980). Vote-counting methods in 
research synthesis. Psychological Bulletin, 88, 359-369. 
Hill, A., & Volpe, J. J. (1981). Normal pressure 
hydrocephalus in the newborn. Pediatrics, 68, 623-629. 
Hillman, K. (1987). Intrathoracic pressure fluctuation and 
periventricular haemorrhage in the newborn. Australian 
Paediatrics Journal, 23, 343-346. 
Holt, P. J., & Allen, w. F. (1981). The natural history of 
ventricular dilation in neonatal intraventricular 
hemorrhage and its therapeutic implication. Annals of 
Neurology, 10, 293-297. 
88 
Horbar, J. D., Pasnick, M., McAuliffe, T. L., & Lucey, J . F . 
( 1983). Obstetric events and risk of periventricular 
hemorrhage in premature infants. American Journal of 
Diseases of Children, 137, 678-681. 
I senberg, S., & Everett, S. (1984). Cardiovascular effects 
of mydriatics in low birthweight infants. Journal of 
Pediatrics, 105, 111-112. 
Jackson, G. B. (1980). Methods of integrative reviews. 
Review of Educational Research, SO, 438-460. 
Jones, R., Cummins, M., & Davies, P.A. (1979). Infants of 
very-low birthweight: A 15-year analysis. Lancet, i, 1332-
1335. 
Joyce, B. (1987) . A rigorous, yet delicate touch: A response 
to Slavin's proposal for "best evidence" reviews. 
Educational Researcher, 16, 12-14. 
Kavale, K. A. (1984). Potential advantages of the meta-
analysis technique for research in special education. 
Journal of Special Education, 18, 61-72. 
Kavale, K. A., & Glass, G. V. (1981). Meta-analysis and the 
integration of research in special education. Journal of 
Learning Disabilities, 14, 531-538. 
Kendig, J. W., & Sinkin, R. A. (1988). The effect of 
surfactant replacement therapy on conditions associated 
with respiratory distress syndrome: Patent ductus 
arteriosus, intraventricular hemorrhage and 
bronchopulmonary dysplasia. Seminars in Perinatology, 12, 
255-258. 
Kitchen, w. H., & Murton, L. J. (1985). Survival rates of 
infants with birthweights between 501 and 1000 grams: 
Improvement by excluding certain categories of cases. 
American Journal of Diseases of Children, 139, 470-471. 
Klein, N., Hack, M., Gallagher, J., & Fanaroff, A. A. 
(1985). Preschool performance of children with normal 
intelligence who were very-low birthweight infants. 
Pediatrics, 12., 531-537. 
89 
Kling, P. (1989). Nursing interventions to decrease the risk 
of periventricular-intraventricular hemorrhage. Journal of 
Obstetric and Gynecology Neonatal Nursing, 18, 456-464. 
Knobloch, H., Malone, A., Ellison, P.H., Stevens, F., & 
Zdeb, M. (1982). Considerations in evaluating changes in 
outcome for infants weighing less than 1501 grams. 
Pediatrics, .§2., 285-295. 
Koops, B. L. (1984). Extreme immaturity: A frontier in 
neonatology [letter]. American Journal of Diseases of 
Children, 138, 713 - 714. 
Koops, B. L., Morgan, L. J., & Battaglia, F. C. (1982). 
Neonatal mortality risk in relation to birthweight and 
gestational age: Update. Fetal and Neonatal Medicine, 101, 
969-977. 
Kraybill, E. N., Bose, C. L., & D'Ercole, A. J. (1987). 
Chronic lung disease in infants with very-low birthweight. 
American Journal of Diseases of Children, 141, 784-787. 
Landman, J. T. & Dawes, R. M. (1982). Psychotherapy outcome: 
Smith and Glass's conclusions stand up under scrutiny. 
American Psychologist, 37, 504-516. 
Lees, B. J., & Cabal, L.A. (1981). Increased blood pressure 
following pupillary dilation with 2.5% phenylephrine 
hydrochloride in preterm infants. Pediatrics, 68, 231-234. 
Levene, M. I., Wigglesworth, J. s., & Dubowitz, V. (1981). 
Cerebral structure and intraventricular haemorrhage in the 
neonate: A real-time ultrasound study. Archives of Disease 
in Childhood, 56, 416-424. 
Leviton, A., Kuban, K. C., Pagano, M., Brown, E. R., 
Krishnamoorthy, K. S., & Allred, E. N. (1988). Maternal 
toxemia and neonatal germinal matrix hemorrhage in 
intubated infants less than 1751 grams. Obstetrics and 
Gynecology, 72, 571-576. 
Leviton, A., Pagano, M., & Kuban, K. C. (1988). Etiologic 
heterogeneity of intracranial hemorrhages in preterm 
newborns. Pediatrics Neurology,~, 274-278. 
90 
Light, R. J., & Pillemer, D. B. (1982). Numbers and 
narrative: Combining their strengths in research reviews. 
Harvard Educational Review, 52, 1-26. 
Light, R. J., & Pillemer, D. B. (1984). Summing up: The 
science of reviewing research. Cambridge, MA: Harvard 
University Press. 
Light, R. J., & Smith, P. V. (1971). Accumulating evidence: 
Procedures for resolving contradictions among different 
research studies. Harvard Educational Review, i.1., 429-471. 
Lipscomb, A. P., Thorburn, R . J., Reynolds, E. O. R., 
Stewart, A. L., Blackwell, R. J., Cusick, G., & Whitehead, 
M. D. (1981). Pneumothorax and cerebral haemorrhage in 
preterm infants. Lancet, Feb 21, 414-416. 
Lou, H. C., Lassen, N. A., & Friis-Hansen, B. (1979). 
Impaired autoregulation of cerebral blood-flow in the 
distressed newborn. Journal of Pediatrics, 94, 118-121. 
Marshall, T. A., Marshall, F. Jr., & Reddy, P. P. (1982). 
Physiologic changes associated with ligation of the ductus 
arteriosus in preterm infants. Journal of Pediatrics, 101, 
749-753. 
McDonald, M. M., Johnson, M. L., Rumack, C. M. , Koops, B. 
L., Guggenheim, M.A . , Babb, C., & Hathaway, W. E. (1984). 
Role of coagulopathy in newborn intracranial hemorrhage. 
Pediatrics, 74, 26-31. 
McMenamin, J. B., Shackelford, G.D., & Volpe, J. J. (1984). 
Outcome of neonatal intraventricular hemorrhage with 
periventricular echodense lesions. Annals of Neurology, 
15, 285-290. 
Meidell, R., Marinelli, P., & Pettett, G. (1985). Perinatal 
factors associated with early-onset intracranial 
hemorrhage in premature infants: A prospective study. 
American Journal of Diseases of Children, 139, 160-163. 
Miall-Allen, V. M., de Vries, L. S., & Whitelaw, A.G. L. 
(1987). Mean arterial pressure and neonatal cerebral 
lesions. Archives of Disease in Childhood, .§1_, 1068-1069. 
Miall-Allen, V. M., de Vries, L. S., Dubowitz, L. M. S., & 
Whitelaw, A.G. L. (1989). Blood pressure fluctuation and 
intraventricular hemorrhage in the preterm infant of less 
than 31 weeks' gestation. Pediatrics, 83, 657-661. 
Milligan, D. W. A. (1980). Failure of autoregulation and 
intraventricular hemorrhage in preterm infants. Lancet, 
April 26, 896-898. 
Morales, W. J., & Koerten, J. (1986). Obstetric management 
and intraventricular hemorrhage in very-low birthweight 
infants. Obstetrics and Gynecology, ..§.Jl, 35-39. 
91 
Moscoso, P., Goldberg, R. N., Jamieson, K. J., & Bancalari, 
E. (1983). Spontaneous elevation in arterial blood 
pressure during the first hours of life in the very-low 
birthweight infant. Journal of Pediatrics, 103, 114-117. 
Nickel, R., Bennett, F., & Lamson, F. (1983). School 
performance of children with birthweights of 1000 grams or 
less. American Journal of Diseases of Children, 136, 105-
110. 
Orgill, A. A., Astbury, J., Bajuk, B., & Yu, V. Y. H. 
(1982a). Early development of infants 1000 grams or less 
at birth. Archives of Disease in Childhood, 57, 823-827. 
Ozminkowski, R. J., Wortman, P. M., & Roloff, D. W. (1988). 
Inborn/outborn status and neonatal survival: A 
meta-analysis of non-randomized studies. Statistics in 
Medicine, 2, 1207-1221. 
Page, K. A. (1986). Predictors of outcome of low birthweight 
infants: A review of the literature and methodological 
issues. Physical Therapy, 66, 1252-1254. 
Pape, K. E., Buncic, R. J., Ashby, S. & Fitzhardinge, P. M. 
(1978). The status at 2 years of low birthweight infants 
born in 1974 with birthweights of less than 1001 grams. 
Journal of Pediatrics, 92, 253-260. 
Pape, K. E., & Wigglesworth, J. s. (1979). Haemorrhage, 
ischemia and the perinatal brain. Philadelphia: J.B. 
Lippincott. 
Papile, L., Burstein, J., Burstein, R., & Koffler, H. 
(1978). Incidence and evolution of subependymal and 
intraventricular hemorrhage: A study of infants with 
birthweights less than 1,500 grams. Journal of Pediatrics, 
92, 529-534. 
Paul, G. L., & Licht, M. H. (1978). Resurrection of 
uniformity assumption myths and the fallacy of statistical 
absolutes in psychotherapy research. Journal of Consulting 
and Clinical Psychology, 46, 1531-1534. 
Perlman, J.M., McMenamin, J.B., & Volpe, J. J. (1983). 
Fluctuating cerebral blood-flow velocity in respiratory 
distress syndrome. New England Journal of Medicine, 309, 
204-209 . 
Perlman, J.M., & Volpe, J. J. (1983). Suctioning in the 
preterm infant: Effects on cerebral blood-flow velocity, 
intracranial pressure and arterial blood pressure. 
Pediatrics, 72, 329-334. 
92 
Philip, A.G., Little, G. A., Polivy, D.R., & Lucey, J. F. 
(1981). Neonatal mortality risk for the eighties: The 
i mportance of birthweight and gestational age groups. 
Pediatrics, 68, 122-124. 
Powers, W. F . , & Hegwood, P. D. (1989). Survival and 
ventilatory course of a regional cohort of very - low 
birthweight (501-1500 grams) infants. American Journal of 
Perinatology, ~, 427-432. 
Rayburn, W. F., Donn, S. M., Kolin, M. G., & Schork, M.A. 
(1983). Obstetric care and intraventricular hemorrhage in 
the low birthweight infant. Obstetrics and Gynecology, 61, 
408-413. 
Rosenthal, R. (1978). Combining results of independent 
studies. Psychological Bulletin, 85, 185-193. 
Ross, G . (1983). Mortality and morbidity in very-low 
birthweight infants. Pediatric Annals, 12, 32-44. 
Rothberg, A. D., Maisels, M. J., Bagnato, S., Murphy, J., 
Gifford, K., McKinley, K., Palmer, E. A., & Vannucci, R. 
C. (1981). Outcome for survivors of mechanical ventilation 
weighing less than 1250 grams at birth. Journal of 
Pediatrics, 98, 106-111. 
Saigal, A., Rosenbaum, P., Stoskopf, B., & Milner, R. 
(1982). Follow-up of infants 501 to 1500 grams birthweight 
delivered to residents of a geographically defined region 
with perinatal intensive care facilities. Journal of 
Pediatrics, 100, 606-613. 
Saigal, s., Rosenbaum, P., Stoskopf, B., & Sinclair, J.C. 
(1984). Outcome in infants 501 to 1000 grams birthweight 
delivered to residents of the McMaster health region. 
Journal of Pediatrics, 105, 969-976. 
Schmidt, F. L. (1992). What do data really mean? Research 
findings, meta-analysis, and cumulative knowledge in 
psychology. American Psychologist, 47, 1173-1180. 
93 
Scott, C. (1987). Premature infants in later childhood: Some 
recent follow-up results. Seminars in Perinatology, ll, 
191-199. 
Setzer, E. S., Goldberg, R. N., Ahmed, F., Frank, J. L., 
Morse, B. M., & Bancalari, E. (1983). Indomethacin-induced 
platelet dysfunction and intracranial hemorrhage (ICH) in 
the premature infant. Pediatric Research, 17, 335A. 
Setzer, E. s., Webb, I. B., Wassenaar, J. w., Reeder, J. D., 
Mehta, P. S., & Eitzman, D. V. (1982). Platelet 
dysfunction and intraventricular hemorrhage in the 
premature infant. Journal of Pediatrics, 100, 599-605. 
Shapiro, S., McCormick, M. C., Starfield, B. H., & Crawley 
B. (1983). Changes in infant morbidity associated with 
decreased neonatal mortality. Pediatrics, 72, 408-415. 
Slavin, R. E. (1984). Meta-analysis in education: How has it 
been used? Educational Researcher, li, 6-15, 24-27. 
Slavin, R. E. (1986). Best evidence synthesis: An 
alternative to meta-analytic and traditional reviews. 
Educational Researcher, 15, 5-11. 
Slavin, R. E. (1987). Best evidence synthesis: Why less is 
more. Educational Researcher, 16, 15-16. 
Smith, M. L., & Glass, G. V. (1977) . Meta-analysis of 
psychotherapy outcome studies. American Psychologist, 32, 
752-760. 
Stewart, A. L., Reynolds, E. O. R., & Lipscomb, A. P. 
(1983). Outcome for infants of very-low birthweight: 
Survey of world literature. Lancet, May 9, 1038-1040. 
Stewart, A. L., Turcan, D. M., Rawlings, G., & Reynolds, E. 
O. R. (1977). Prognosis for infants weighing 1000 grams or 
less at birth. Archives of Disease in Childhood, 52, 97-
104. 
Strauss, A., Kirz, D., Modanlou, H. D., & Freeman, R. K. 
(1985). Perinatal events and intraventricular/ 
subependymal hemorrhage in the very-low birthweight 
infant. American Journal of Obstetrics and Gynecology, 
151, 1022-1027. 
Szymonowicz, w., Yu, V. Y., & Wilson, F. E. (1984). 
Antecedents of periventricular haemorrhage in infants 
weighing 1250 grams or less at birth. Archives of Disease 
in Childhood, .2....2., 13-17. 
94 
Tejani, N., Rebold, B., Tuck, s., Ditroia, D., Sutro, W., & 
Verma, U. (1984). Obstetric factors in the causation of 
early periventricular-intraventricular hemorrhage. 
Obstetrics and Gynecology, 64, 510-515. 
Tejani, N., Verma, u., Hameed, c., & Chayen, B. (1987). 
Method and route of delivery in the low birthweight vertex 
presentation correlated with early periventricular/ 
intraventricular hemorrhage. Obstetrics and Gynecology, 
69, 1-4. 
Tejani, N., Verma, U., Shiffman, R., & Chayen, B. (1987). 
Effect of route of delivery on periventricular/ 
intraventricular hemorrhage in the low birthweight fetus 
with a breech presentation. Journal of Reproductive 
Medicine, ll, 911-914. 
Thorburn, R. J., Lipscomb, A. P., Stewart, A. L., Reynolds, 
E. o., & Hope, P. L. (1982). Timing and antecedents of 
periventricular haemorrhage and of cerebral atrophy in 
very preterm infants. Early Human Development, 1, 221-238. 
van Bel, F., van de Bor, M., Stijnen, T., Baan, J., & Ruys, 
J. H. (1987). Aetiological role of cerebral blood-flow 
alterations in development and extension of peri-
intraventricular haemorrhage. Developmental Medicine and 
Child Neurology, 29, 601-614. 
van de Bor, M., van Bel, F., Lineman, R., & Ruys, J. H. 
(1986). Perinatal factors and periventricular-
intraventricular hemorrhage in preterm infants. American 
Journal of Diseases of Children, 140, 1125-1130. 
Vohr, B. R., & Garcia-Coll, C. T. (1985). Neurodevelopmental 
and school performance of very-low birthweight infants: A 
seven-year longitudinal study. Pediatrics, 76, 345-350. 
Vohr, B. R., & Oh, W. (1983). Growth and development in 
preterm infants small-for-gestational age. Journal of 
Pediatrics, 103, 941-945. 
Vohr, B. R., Oh, W., Rosenfield, A. G., & Cowett, R. M. 
(1979). The preterm small-for-gestational-age infant: A 
two-year follow-up study. American Journal of Obstetrics 
and Gynecology, 133, 425-429. 
Volpe, J. J. (1987). Neurology of the newborn (2nd ed.). 
Philadelphia: W. B. Sanders Company. 
Volpe, J. J. (1989a). Intraventricular hemorrhage in the 
premature infant: Current concepts. Part I. Annals of 
Neurology, 2.2, 3-11 
Volpe, J. J. (1989b). Intraventricular hemorrhage in the 
premature infants: Current concepts. Part II. Annals of 
Neurology, 1..2., 109-116. 
Welch, R. A., & Bottoms, S. F. (1986). Reconsideration of 
head compression and intraventricular hemorrhage in the 
vertex very-low birthweight fetus. Obstetrics and 
Gynecology, .§11, 29-33. 
Wilson, G. T., & Rachman, S. J. (1983). Meta-analysis and 
the evaluation of psychotherapy outcome: Limitations and 
liabilities. Journal of Consulting and Clinical 
Psychology, .21.., 54-64. 
95 
Worthington, D., Lowell, E. D., Grausz, J. P., & Sobocinski, 
K. (1983). Factors influencing survival and morbidity with 
very-low birthweight delivery. Obstetrics and Gynecology, 
62, 550-555. 
Yu, V. Y., & Hollingsworth, E. (1980). Improving prognosis 
for infants weighing 1000 grams or less at birth. Archives 
of Disease in Childhood, 55, 422-426. 
Yu, V. Y., Watkins, A., & Bajuk, B. (1984). Neonatal and 
postneonatal mortality in very-low birthweight infants. 
Archives of Disease in Childhood, 59, 987-999. 
Yu, V. Y., Wong, P. Y., Bajuk, B., Orgill, A. A., & Astbury, 
J. (1986). Outcome of extremely-low birthweight infants. 
British Journal of Obstetrics and Gynaecology, TI, 162-
170. 
96 
APPENDIX 
97 
APPENDIX A 
MASTER LIST OF REFERENCES 
Acs, H., & Kilchevsky, E. (1986). Cranial bruising and 
intraventricular hemorrhage [letter]. Pediatrics, 78, 954. 
Adams, M.A., Pasternak, J. F., Kupfer, B. M., & Gardner, T. 
H. (1983). A computerized system for continuous 
physiologic data collection and analysis: Initial report 
on mean arterial blood pressure in very-low birthweight 
infants. Pediatrics, 71, 23-30. 
Ahmann, P., Dunbar, B., Baldzer, K., & Dykes, F. (1987). 
Natural history and outcome following intraventricular 
hemorrhage in the premature infant. Annals of Neurology, 
22, 420. 
Ahmann, P., Lazzara, A., Dykes, F., Brann, A. W., & 
Schwartz, J. F. (1979). Intraventricular hemorrhage in the 
high-risk preterm infant: Incidence and outcome. Annals of 
Neurology, 2, 118-124. 
Alden, E. R., Mandelkorn, T., Woodrum, D. E., Wennberg, R. 
P., Parks, C.R., & Hodson, W. A. (1972). Morbidity and 
mortality of infants weighing less than 1000 grams in an 
intensive care nursery. Pediatrics, 50, 40-49. 
Allan, W. C. (1989). Intraventricular hemorrhage. Journal of 
Child Neurology,±, Sl2-S22. 
Allan, W. C. (1990). The IVH complex of lesions: 
Cerebrovascular injury in the preterm infant. Neurology 
Clinics,~, 529-551. 
Allan, W. C., Dransfield, D. A., & Tito, A. M. (1984). 
Ventricular dilation following periventricular-
intraventricular hemorrhage: Outcome at age one year. 
Pediatrics, 73, 158-162. 
Allan, W. C., Holt, P. J., Sawyer, L. R., Tito, A. M., & 
Meade, S. K. (1982). Ventricular dilation after neonatal 
periventricular-intraventricular hemorrhage. American 
Journal of Diseases of Children, 136, 589-593. 
Allan, w. C., & Volpe, J. J. (1986). Periventricular 
-intraventricular hemorrhage. Pediatric Clinics of North 
America, 33, 47-63. 
98 
Allen, M. C. (1984). Developmental outcome and follow-up of 
the small-for-gestational age infant. Seminars in 
Perinatology, ~' 123-156. 
Allen, M. C., & Alexander, G. R. (1990). Gross motor 
milestones in preterm infants: Correction for degree of 
prematurity. Journal of Pediatrics, 116, 955-959. 
Allen, M. C., & Capute, A. J. (1989) . Neonatal 
neurodevelopmental examination as a predictor of 
neuromotor outcome in premature infants. Pediatrics, 83, 
498-506. 
Als, H. (1986) . A synactive model of neonatal behavioral 
organization: Framework for the assessment of 
neurobehavioral development in the premature infant and 
for support of infants and parents in the neonatal 
intensive care environment. Special Issue: The high-risk 
neonate: Developmental therapy perspectives. Physical and 
Occupational Therapy in Pediatrics, Q, 3-53 . 
Als, H., & Brazelton, T. B. (1981). A new model of assessing 
the behavioral organization in preterm and full term 
infants. Journal of the American Acadamy of Child 
Psychology, 20, 239-263. 
Als, H., & Duffy, F. H. (1989). Neurobehavioral assessment 
in the newborn period: Opportunity for early detection of 
later learning disabilities and for early intervention. 
Birth Defects, 25, 127-152. 
Als, H., Lawhon, G., Brown, E., Gibes, R., Duffy, F., 
McAnulty, G., & Blickman, J. G. (1986). Individualized 
behavioral and environmental care for the very-low 
birthweight preterm infant at high-risk for 
bronchopulmonary dysplasia: Neonatal intensive ·care unit 
and developmental outcome. Pediatrics, 78, 1123-1132. 
Als, H., Tronick, E., Lester, B. M., & Brazelton, T. B. 
(1977). The Brazelton Neonatal Behavioral Assessment Scale 
(BNBAS). Journal of Abnormal Child Psychology, 2, 215-231. 
Altman, D. I., & Volpe, J. J. (1987). Cerebral blood-flow in 
the newborn infant: Measurement and role in the 
pathogenesis of periventricular and intraventricular 
hemorrhage. Advances in Pediatrics, 34, 111-138. 
Amato, M., Howald, H., & von Muralt, G. (1986). Neurological 
prognosis of high-risk preterm infants with peri-
intraventricular hemorrhage and ventricular dilatation. 
European Neurology, 1..2_, 241-247. 
99 
Amato, M., Rowald, H., & von Muralt, G. (1987a). Incidence 
of peri-intraventricular hemorrhage in premature neonates 
weighing more than 1500 grams. Journal of Perinatal 
Medicine, 1..2., 91-94. 
Amato, M., Rowald, H., & von Muralt, G. (1987b). Fetal sex 
and distribution of peri-intraventricular hemorrhage in 
preterm infants. European Neurology, 27, 20-23. 
Amato, M., Pasquier, S., von Muralt, G. , & Koerner, F. 
(1986). Incidence of retinopathy of prematurity in low 
birthweight infants with peri-intraventricular hemorrhage. 
Neuropediatrics, 17, 191-192. 
Amiel-Tison, C. (1986). Neurological assessment during the 
first year of life. New York: Oxford University Press. 
Arniel-T i son, C., & Stewart , A . L . (1989). Follow-up studies 
during the first five years of life: A pervasive 
assessment of neurological function. Archives of Disease 
in Childhood, 64, 496-502. 
Armstrong, D. L., Sauls, C. D., & Goddard-Finegold, J. 
(1987) . Neuropathologic findings in short-term survivors 
of intraventricular hemorrhage. American Journal of 
Diseases of Children, 141, 617-621. 
Arrowsmith, J. B., Faich, G. A., Tomita, D. K., Kuritsky, J. 
N., & Rosa, F. W. (1989). Morbidity and mortality among 
low birthweight infants exposed to an intravenous vitamin 
E product, E-Ferol. Pediatrics, 83, 244-249. 
Astbury, J., Orgill, A., & Bajuk, B. (1987). Relationship 
between two-year behavior and neurodevelopmental outcome 
at five years of very-low birthweight survivors. 
Developmental Medicine and Child Neurology, 29, 370-379. 
Astbury, J., Orgill, A. A., Bajuk, B., & Yu, V. Y. H. 
(1983). Determinants of developmental performance of very-
low birthweight survivors at one and two years of age. 
Developmental Medicine and Child Neurology, 25, 709-716. 
Astbury, J., Orgill, A., Bajuk, B., & Yu, V. Y. (1986). 
Sequelae of growth failure in appropriate-for-gestational 
age, very-low birthweight infants. Developmental Medicine 
and Child Neurology, 28, 472-479. 
Astbury, J., Orgill, A. A., Bajuk, B . , & Yu, V. Y. (1990). 
Neurodevelopmental outcome, growth and health of 
extremely- low birthweight survivors: How soon can we 
tell? Developmental Medicine and Child Neurology, 32, 
582-589. 
Aylward, G. P. (1988). Issues in prediction and 
developmental follow-up. Journal of Developmental and 
Behavioral Pediatrics, 2, 307-309. 
100 
Aylward G. P., Dunteman, G., Hatcher, R. P., & Widmayer, S. 
(1985). The SES-Composite Index: A tool for developmental 
outcome studies. Psychological Documents, 15MS, 2603. 
Aylward, G. P., & Pfeiffer, S. I. (1989). Follow-up and 
outcome of low birthweight infants: Conceptual issues and 
a methodology review. Australian Paediatrics Journal, 25, 
3-5. 
Aylward, G. P., Pfieffer, S. I., Wright, A., & Verhulst, S. 
J. (1989). Outcome studies of low birthweight infants 
published in the last decade: A meta-analysis. Journal of 
Pediatrics, 115, 515-520 . 
Aylward, G. P., Verhulst, S. F., & Bell, S. (1988). 
Birthweight, gestational age and specific dysfunction at 
36 months. Developmentmental Medicine and Child Neurology, 
30, 10-11. 
Bada, H. S., Green, R. s., Pourcyrous, M., Leffler, C. w., 
Korones, S. B., Magill, H. L., Arheart, K., Fitch, C. W., 
Anderson, G.D., Somes, G., Tullis, K., & Campbell, J. 
(1989). Indomethacin reduces the risks of severe 
intraventricular hemorrhage. Journal of Pediatrics, 115, 
631-637. 
Bada, H. S., Korones, s. B., Perry, E. H., Arheart, K. L., 
Pourcyrous, M., Runyan, J. W. 3d, Anderson, G.D., Magill, 
H. L., Fitch, C. W., & Somes, G. w. (1990a). Frequent 
handling in the neonatal intensive care unit and 
intraventricular hemorrhage. Journal of Pediatrics, 117, 
126-131. 
Bada, H. S., Korones, S. B., Perry, E. H., Arheart, K. L., 
Ray, J. D., Pourcyrous, M., Magill, H. L., Runyan, J. W. 
3d, Somes, G. W., Clark, F. C., & Tullis, K. V. (1990b). 
Mean arterial blood pressure changes in premature infants 
and those at-risk for intraventricular hemorrhage. Journal 
of Pediatrics, 117, 607-614. 
Bakeman, R., & Brown, J. V. (1980). Early interaction: 
Consequences for social and mental development at three 
years. Child Development, 51, 437-447. 
Baker, R. L., Mednick, B. R., & Hunt, N. A. (1987). Academic 
and psychosocial characteristics of low-birthweight 
adolescents. Social Biology, l.!, 94-109. 
101 
Bandstra, E. S., Montalvo, B. M., Goldberg, R. N., Pacheco, 
I., Ferrer, P. L., Flynn, J., Gregorios, J. B., & 
Bancalari, E. (1988). Prophylactic indomethacin for 
prevention of intraventricular hemorrhage in premature 
infants. Pediatrics, 82, 533-542. 
Barrington, K. J., & Finer, N. N. (1986). Indomethacin for 
prevention of intraventricular hemorrhage [letter]. 
Journal of Pediatrics, 109, 396-398. 
Barson, A. J., Tasker, M., Lieberman, B. A., & Hillier, V. 
F. (1984). Impact of improved perinatal care on the causes 
of death. Archives of Disease in Childhood, 59, 199-207. 
Baruffi, G., Strobino, D. M., & Dellinger, W. S. Jr. (1984). 
Definitions of high-risk in pregnancy and evaluation of 
their predictive validity. American Journal of Obstetrics 
and Gynecology, 148, 781-786. 
Batton, D. G., DeWitte, D. B., Boal, D. K., Nardis, E. E., 
Maisels, M. J., (1986). Incidence and severity of 
intraventricular hemorrhage: 1981-1984. American Journal 
of Perinatology, 2, 353-356. 
Bauchner, H., Brown, E., & Peskin, J: (1988). Premature 
graduates of the newborn intensive care unit: A guide to 
follow-up. Pediatric Clinics of North America, li, 1207-
1226. 
Behnke, M., Carter, R. L., Hardt, N. S., Eyler, F. D., Cruz, 
A. c., & Resnick, M. B. (1987). The relationship of apgar 
scores, gestational age and birthweight to survival of 
low-birthweight infants. American Journal of Perinatology, 
±, 121-124. 
Behnke, M., Eyler, ' F. D., Carter, R. L., Hardt, N. S., Cruz, 
A. c., & Resnick, M. B. (1989). Predictive value of apgar 
scores for developmental outcome in premature infants. 
American Journal of Perinatology, ~' 18-21. 
Bejar, R., Coen, R. W., Merritt, T., Vaucher, Y., Trice, J., 
Centeno, R., & Gilles, F. (1985). Focal necrosis of the 
white matter (periventricular leukomalacia): Sonographic, 
pathologic and electroencephalographic features. 
Unpublished manuscript, University of California, 
Departments of Neonatal/Perinatal Medicine, Neurology, and 
Radiology, San Diego. 
Bejar, R. E., Curbelo, V., Coen, R. W., & Gluck, L. (1981). 
Large intraventricular hemorrhage (IVH) and labor in 
infants greater than 1000 grams. Pediatric Research, 15, 
649. 
102 
Bejar, R. E., Curbelo, V., Coen, R. W., Leopold, G., James, 
H., & Gluck, L. (1980). Diagnosis and follow-up of 
intraventricular and intracerebral hemorrhages by 
ultrasound studies of infants' brain through the 
fontanelles and sutures. Pediatrics, 66, 661-673. 
Bejar, R., Osorno, L., Schneider, H., Coen, R., & Gluck, L. 
(1981). Early PDA treatment with indomethacin (INDO) and 
intraventricular hemorrhage (IVH). Pediatric Research, 15, 
649. 
Bejar, R., Schneider, H., Osorno, L., Edwards, D., Coen, R., 
& Gluck, L. (1981). Association of early aortograms and 
PDA ligation with intraventricular hemorrhage (IVH). 
Pediatric Research, 15, 650. 
Belsky, J. , Gilstrap, B., & Rovine, M. (1984). The 
Pennsylvania infant and family development project. I: 
Stability and change in mother-infant interaction in a 
family setting at one, three and nine months. Child 
Development, 55, 692-705. 
Bendersky, M., & Lewis, M. (1990). Early language ability as 
a function of ventricular dilatation associated with 
intraventricular hemorrhage. Journal of Developmental and 
Behavioral Pediatrics, 11, 17-21. 
Bennett, F. C. (1987). The effectiveness of early 
intervention for infants at increased biologic risk. In M. 
J. Guralnick & F. C. Bennett (Eds.), The effectiveness of 
early intervention for at-risk and handicapped children 
(pp. 79-112). New York: Academic Press. 
Bennett, F., Robinson, N., & Sells, C. (1983). Growth and 
development of infants weighing less than 800 grams at 
birth. Pediatrics, 71, 319-323. 
Bennett, F., Silver, G., Leung, E. J., & Mack, L.A. (1990). 
Periventricular echodensities detected by cranial 
ultrasonography: Usefulness in predicting 
neurodevelopmental outcome in low-birthweight, preterm 
infants. Pediatrics, 85, 400-404. 
Bergman, I. (1983). Questions concerning safety and use of 
cranial ultrasonography in the neonate. Journal of 
Pediatrics, 103, 855-858. 
Bernbaum, J., & Hoffman-Williamson, M. (1986). Following the 
NICU graduate. Contemporary Pediatrics,~, 22-27. 
103 
Berseth, C. L. (1987). Ethical dilemmas in the neonatal 
intensive care unit (Editorial]. Mayo Clinic Procedures, 
62, 67-72. 
Beverley, D. W. (1987). Hemostasis defects and 
periventricular- intraventricular hemorrhage [letter). 
American Journal of Diseases of Children, 141, 1040-1041. 
Beverley, D. W., & Chance, G. (1984). Cord blood-gases, 
birth asphyxia and intraventricular haemorrhage. Archives 
of Disease in Childhood, 59, 884-886. 
Beverley, D. W., Chance, G., Inwood, M. J., Schaus, M., & 
O'Keefe, B. (1984). Intraventricular haemorrhage and 
haemostasis defects. Archives of Disease in Childhood, 59, 
444-448. 
Beverley, D. w., Smith, I. S., Beesley, P., Jones, J., & 
Rhodes, N. (1990). Relationship of cranial 
ultrasonography, visual and auditory evoked responses with 
neurodevelopmental outcome. Developmental Medicine and 
Child Neurology, 32, 210-222. 
Bierman-van Eendenburg, M., Jurgens-van der Zee, A. D., 
Olinga, A. A., Juisjes, H., & Touwen, B. (1981). 
Predictive value of neonatal neurological examination: A 
follow-up study at 18 months. Developmental Medicine and 
Child Neurology, 23, 296-305. 
Bill, J.M., Sykes, D. H., & Hoy, E. A. (1986). Difficulties 
in comparing outcomes of low birthweight studies because 
of obsolescent test norms. Developmental Medicine and 
Child Neurology, 28, 244-247. 
Bjerre, I., & Hansen, E. (1976). Psychomotor development and 
school adjustment of seven-year-old ~hildren with low 
birthweight. Acta Paediatrica Scandinavia, 65, 88-96. 
Blackburn, S. T. (1986). Assessment of risk: Perinatal, 
family and environmental perspectives. In J. K. Sweeney 
(Ed.), The high-risk neonate: Developmental therapy 
perspectives. New York: Haworth Press. 
Blennow, G., Pleven, H., Lindroth, M., & Johansson, G. 
(1986). Longterm follow-up of ventilator treated, low 
birthweight infants. II. Neurological and psychological 
outcome at six - seven years. Acta Paediatrica 
Scandinavia, 12., 827-831. 
104 
Bottos, M., Stefani, D., Dalla-Barba, B., Pettena, G., Fava-
Vizziello, G. M., Zorzi, C., & D'Este, A. (1988). Long-
term neurological and psychological outcome of babies with 
low birthweight (less than or equal to 1500 grams) 
admitted to the neonatal intensive care unit of Padua 
University. Helvetica Paediatrica Acta, 43, 15-24. 
Bowerman, R., Donn, S., Silver, T., & Jaffe, M. (1984). 
Natural history of neonatal periventricular/ 
intraventricular hemorrhage and its complications: 
Sonographic observations. American Journal of Radiography, 
143, 1041-1052. 
Bowman, E., & Yu, V . (1988). Continu i ng morbidity in 
extremely-low birthweight infants. Early Human 
Development, 18, 165 - 174. 
Boynton, B. R . , Boynton, C. A., Merritt, T. A . , Vaucher, Y. 
E., James, H. E., & Bejar, R. E. (1986). 
Ventriculoperitoneal shunts in low birthweight infants 
with intracranial hemorrhage: Neurodevelopmental outcome . 
Neurosurgery, il, 141-145. 
Bozynski, M. E., Nelson, M. N., Genaze, D., Chilcotte, W., & 
Ramsey, R. (1983). Ventricular size and recovery from 
neonatal intracranial hemorrhage. Developmental Medicine 
and Child Neurology, 25, 104. 
Bozynski, M. E., Nelson, M. N., Genaze, D., Rosati-Skertich, 
C., Matalon, T. A., Vasan, u., & Naughton, P. M. (1988). 
Cranial ultrasonography and the prediction of cerebral 
palsy in infants weighing less than or equal to 1200 grams 
at birth. Developmental Medicine and Child Neurology, lQ, 
342-348. 
Bozynski, M. E., Nelson, M. N., Matalon, T. A. S., Genaze, 
D., Rosati-Skertich, c., Naughton, P., & Meier, w. A. 
(1985). Cavitary periventricular leukomalacia: Incidence 
and short-term outcome in infants weighing less than 1200 
grams at birth. Developmental Medicine and Child 
Neurology, 27, 572-577. 
Bozynski, M. E., Nelson, M. N., Rosati-Skertich, C., Genaze, 
D., O'Donnell, K., & Naughton, P. (1984). Two-year 
longitudinal follow-up of premature infants weighing less 
than 1200 grams at birth: Sequelae of intracranial 
hemorrhage. Developmental and Behavioral Pediatrics, 2, 
346-352. 
105 
Brachfeld, S., Goldberg, S., & Sloman, J. (1980). 
Parent-infant interaction in free play at 8 and 12 months: 
Effects of prematurity and immaturity. Infant Behavior and 
Development,~, 289-305. 
Brann, B. S. 4th, Qualls, C., Papile, L., Wells, L., & 
Werner, S. (1990). Measurement of progressive cerebral 
ventriculomegaly in infants after grades III and IV 
intraventricular hemorrhages. Journal of Pediatrics, 117, 
615-621. 
Brans, Y. W., Escobedo, M. B., Hayasi, R.H., Huff, R. w., 
Dagan-Hallet, K. S., & Ramamurthy, R. S. (1984) . Perinatal 
mortality in a large perinatal center: Five-year review of 
31,000 births. American Journal of Obstetrics and 
Gynecology, 148, 284-289. 
Breitmayer, B. J., & Ramey, C. T . (1986) . Biological 
nonoptimality and quality of postnatal environment as co-
determinants of intellectual development. Child 
Development, ;°22, 1151-1165. 
Brimblecombe, F., Bastow, M. , Jones, J., Kennedy, N., & 
Wadsworth, J . (1984). Inquiries into perinatal and early 
childhood deaths in a health-care district . Archives of 
Disease in Childhood, 59, 682-689. 
Britton, S. B., Fitzhardinge, P. M., & Ashby, S. (1981). Is 
intensive care justified for infants weighing less than 
801 grams at birth? Journal of Pediatrics, 99, 937-943. 
Bromwich, R. M. & Parmalee, A.H. (1979). An intervention 
program for preterm infants. In T. M. Fields, A. M. 
Sostek, S. Goldberg, & H. H. Shuman (Eds.), Infants born 
at risk. (pp. 389-411). New York: Spectrum. 
Brothwood, M., Wolke, D., Gamsu, H., Benson, J., & Cooper, 
D. (1986). Prognosis of the very-low birthweight baby in 
relation to gender. Archives of Disease in Childhood, 61, 
559-564. 
Brothwood, M., Wolke, D., Gamsu, H., & Cooper, D. (1988). 
Mortality, morbidity, growth and development of babies 
weighing 501-1,000 grams and 1,001-1,500 grams at birth. 
Acta Paediatrica Scandinavia, TI, 10-18. 
Brown, B. B., Bendersky, M., & Chapman, T. (1986). The early 
utterances of preterm infants. British Journal of 
Disorders of Communication, 21, 307-319. 
106 
Brown, J. V., LaRossa, M. M., Aylward, G. P., Davis, D. J., 
Rutherford, P. K., & Bakeman, R. (1980). Nursery-based 
intervention with prematurely born babies and their 
mothers: Are there effects? Journal of Pediatrics, 97, 
487-491. 
Buchwald, S., Zorn, w., & Egan, E. (1984). Mortality and 
follow-up data for neonates weighing 500 to 800 grams at 
birth. American Journal of Diseases of Children, 138, 779-
782. 
Bui, K. C., Laclair, P., Vanderkerhove, J., & Bartlett, R. 
H. (1991). ECMO in premature infants: Review of factors 
associated with mortality. ASAIO Transactions, TI, 54-59 . 
Bustan, D., & Sagi, A. (1984) . Effects of early 
hospital - based intervention on mothers and their preterm 
infants. Journal of Applied Developmental Psychology, 2, 
305-317. 
Calame, A., Fawer, C. L., Claeys, V., Arrazola, L., Ducret, 
S., & Jaunin, L. (1986). Neurodevelopmental outcome and 
school performance of very-low birthweight infants at 
eight years of age. European Journal of Pediatrics, 145, 
461-466. 
Calvert, S. A., Hoskins, E. M. , Fong, K. w., & Forsyth, S . 
C. (1987). Etiological factors associated with the 
development of periventricular leukomalacia. Acta 
Paediatrica Scandinavia, 76, 254-259. 
Campbell, L. R., McAlister, W., & Volpe, J. J. (1988). 
Neurologic aspects of bronchopulmonary disease. Clinical 
Pediatric, 27, 7-13. 
Caputo, D. V., Goldstein, K. M., & Taub, H. B. (1981). · 
Neonatal compromise and later psychological development: A 
ten-year longitudinal study. In Friedman, S. L., & Sigman, 
M. (Eds.), Preterm birth and psychological development. 
(pp. 353-382). New York: Academic Press. 
Cartlidge, P.H., & Rutter, N. (1988). Reduction of head 
flattening in preterm infants. Archives of Disease in 
Childhood,.§.]_, 755-757. 
Casey, P. H., Kraemer, H. c., Bernbaum, J., Tyson, J. E., 
Sells, J. c., Yogman, M. W., Bauer, C.R. (1990). Growth 
patterns of low birthweight preterm infants: A 
longitudinal analysis of a large, varied sample. Journal 
of Pediatrics, 117, 298-307. 
107 
Casto, G., Gaynard, L., Mobasher, H., Chan, G., Dolcourt, 
J., Levkoff, A., & Saylor, C. (1986). Early intervention 
with low birthweight infants: An integrative review. 
Exceptional Child, 52, 417-423. 
Cater, J. I. (1980). Correlates of low birthweight. Child: 
Care, Health and Development, Q, 267-277. 
Catlin, E. A., Carpenter, M. w., Brann, B. s. 4th, Mayfield, 
S. R., Shaul, P. W., Goldstein, M., & Oh, W. (1986). The 
apgar score revisited: Influence of gestational age. 
Journal of Pediatrics, 109, 865-868. 
Catto-Smith, A.G., Yu, V., Bajuk, B., Orgill, A. A., & 
Astbury, J. (1985). Effect of neonatal periventricular 
haemorrhage on neurodevelopmental outcome. Archives of 
Disease in Childhood, 60, 8-11. 
Chandler, L. S. (1986). Screening for movement dysfunction 
in infancy. In J. K. Sweeney (Ed.), The high-risk neonate: 
Developmental therapy perspectives. (pp. 171-190). New 
York: Haworth Press 
Chaou, W., Choe, M., & Eitzman, D. V. (1984). Intracranial 
hemorrhage and vitamin K deficiency in early infancy. 
Journal of Pediatrics, 105, 880-884. 
Chen, S. J., Guo, N. W., Wang, P. F., & Hwang, B. T. (1989). 
Outcome for very-low birthweight infants. Acta Paediatrica 
Singapore, 30, 30-39. 
Clark, C. E., Clyman, R. I., Roth, R. S., Sniderman, S. H., 
Lane, B., & Ballard, R. A. (1981). Risk-factor analysis of 
intraventricular hemorrhage in low birthweight infants. 
Journal of Pediatrics, 99, 625-628. 
Clark, D. A. (1989). Neonates and infants at risk for 
hearing and speech-language disorders. Topics in Language 
Disorders, 10, 1-12. 
Clayton, D. G. (1983). The Leicestershire perinatal 
mortality study: A case study of multi-group discriminant 
analysis with complex sampling. Statistics in Medicine,~, 
229-242. 
Cnattingius, S. (1988). Antenatal screening for small-for-
gestational age, using risk factors and measurements of 
the symphysis-fundus distance: Six years of experience. 
Early Human Development, 18, 191-197. 
108 
Cohen, R. S., Stevenson, D. K., Ariagno, R. L., & Sunshine, 
P. (1984). Survival and morbidity of our smallest babies: 
Is there a limit to neonatal care? [letter]. Pediatrics, 
73, 415-416. 
Cohen, R. S., Stevenson, D. K., Malachowski, N., Ariagno, R . 
L., Kimble, K. J., Hopper, A.O., Johnson, J. D., Ueland, 
K., & Sunshine, P. (1982). Favorable results of neonatal 
intensive care for very-low birthweight infants. 
Pediatrics, 69, 621-625. 
Cohen, S. E., & Parmelee, A.H. (1983). Prediction of 
five-year Stanford-Binet scores in preterm infants . Child 
Development, 54, 1242-1253. 
Cohen, S. E., Parmelee, A.H., Beckwith, L., & Sigman, M. 
(1986) . Cognitive development in preterm infants: Birth to 
eight years. Journal of Developmental and Behavioral 
Pediatrics, 2, 102-110. 
Cohen, S. E., Parmalee, A.H., Sigman, M., & Beckwith, L. 
(1988). Antecedents of school problems in children born 
preterm. Journal of Pediatric Psychology, 13, 493-508. 
Cohen, s. E . , Sigman, M., Parmalee, A.H . , & Beckwith, L. 
(1982). Perinatal risk and developmental outcome in 
preterm infants. Seminars in Perinatology, ~, 334-339. 
Connell, J., de Vries, L., Oozeer, R., Regev, R., Dubowitz, 
L. M. S., & Dubowitz, V. (1988). Predictive value of early 
continuous electroencephalogram monitoring in ventilated 
preterm infants with intraventricular hemorrhage. 
Pediatrics, 82, 337-343. 
Constantine, N. A., Kraemer, H. C., Kendall-Tackett, K. A., 
Bennett, F. C., Tyson, J. E., & Gross, R. T. (1987). Use 
of physical and neurologic observations in assessment of 
gestational age in low birthweight infants. Journal of 
Pediatrics, 110, 921-928. 
Cooke. R. W. I. (1983). Intraventricular haemorrhage. 
Lancet, April 16, 878. 
Cooke, R. W. I. (1987a). Determinants of major handicap in 
post-haemorrhagic hydrocephalus. Archives of Disease in 
Childhood, 62, 504-517. 
Cooke, R. W. I. (1987b). Early and late ultrasonographic 
appearances and outcome in very-low birthweight infants. 
Archives of Disease in Childhood, 62, 931-937. 
109 
Cooke, R. W. I. (1988). Outcome and costs of care for the 
very immature infant. British Medical Bulletin, 44, 1133-
1151. 
Cooke. R. W. I. (1990). Trends in preterm survival and 
incidence of cerebral haemorrhage 1980-1989. Archives of 
Disease in Childhood, 65, 403-409. 
Coolman, R. B., Bennett, F. C., Sells, C. J., Swanson, M. 
W., Andrews, M. S., & Robinson, N. M. (1985). Neuromotor 
development of graduates of the neonatal intensive care 
unit: Patterns encountered in the first two years of life. 
Developmental and Behavioral Pediatrics,~, 327-333. 
Corey , w. F. (1989). A preschool-age neurodevelopmental 
comparison between normal birthweight infants and low 
birhtweiqht infants with and without intraventricular 
hemorrhage. Unpublished doctoral dissertation, Utah State 
University, Logan. 
Cornell, E. H., & Gottfried, A. w. (1976). Intervention with 
premature human infants. Child Development, 47, 32-39 . 
deL. Costello, A. M., Hamilton, P.A., Baudin, J., Townsend, 
J., Bradford, B. C., Stewart, A., & Reynolds, E. (1988). 
Prediction of neurodevelopmental impairment at four years 
from brain ultrasound appearance of very preterm infants. 
Developmental Medicine and Child Neurology, 30, 711-722 . 
Crnic, K. A., Greenberg, M. T., Robinson, N. M., & Ragozin, 
A. s. (1984). Maternal stress and social support: Effects 
on the mother-infant relationship from birth to eighteen 
months. American Journal of Orthopsychiatry, 54, 224-235. 
Crnic, K. A., Ragozin, A. S., Greenberg, M. T., Robinson, N. 
M., & Basham, R. B.(1983). Social interaction and 
developmental competence of preterm and full term infants 
during the first year of life. Child Development, 54, 
1199-1210. 
Cullen, J. A., & Carella, D. M. (1988). Periventricular-
intraventricular hemorrhage: Nursing implications. 
Critical Care Nurse,~, 72-74. 
Cunningham, M. (1987). Intraventricular hemorrhage in the 
premature. Critical Care Nurse,~, 20-27. 
Dale, P. s., Greenberg, M. T., & Crnic, K. A. (1987). The 
multiple determinants of symbolic development: Evidence 
from preterm children. New Directions in Child 
Development, 36, 69-86. 
110 
Davies, P.A. (1984). Follow-up of low birthweight children. 
Archives of Disease in Childhood, 59, 794-797. 
Davis, S. L., Tooley, W. H., & Hunt, J. V. (1987). 
Developmental outcome following posthemorrhagic 
hydrocephalus in preterm infants. Comparison of twins 
discordant for hydrocephalus. American Journal of Diseases 
of Children, 141, 1170-1174. 
Deeny, J. E., Molteno, C. D., Westcott, D. L., Heese, H. D., 
& Evans, D. (1987). Low birthweight infants in the Cape 
Peninsula. A follow-up study at the age of three years. 
South African Medical Journal, 72, 421-424. 
Deitz, J.C., Crowe, T. K., & Harris, S. R. (1987). 
Relationship between infant neuromotor assessment and 
preschool motor measures. Physical Therapy, 67, 14-17. 
Delaney-Black, V., Lubchenco, L . O., Butterfield, L. J., 
Goldson, E., Koops, B. L., & Lazotte, D. C. (1989). 
Outcome of very-low birthweight infants: Are populations 
of neonates inherently different after antenatal versus 
neonatal referral? American Journal of Obstetrics and 
Gynecology, 160, 545-552. 
Dennis, M., Fitz, C. R., Netly, c. T., Sugar, J., Harwood-
Nash, D., Hendrick E., Hoffman, H.J., & Humphreys, R. P. 
(1981). The intelligence of hydrocephalic children. 
Archives of Neurology, l..[, 607-615. 
Desai, N. S., & Cunningham, M. D. (1986). Follow-up of low 
birthweight infants. Indian Journal of Pediatrics, 53, 
373-384. 
Desmond, M. M., Wilson, G. S., Alt, E. J., & Fisher, E. S. 
(1980). The very-low birthweight infant after discharge 
from intensive care: Anticipatory health care and 
developmental course. Current Problems in Pediatrics, 40, 
1-59. 
Dietl, J., Arnold, H., Mentzel, H., & Hirsch, H. A. (1989). 
Effect of cesarean section on outcome in high- and 
low-risk, very preterm infants. Archives of Gynecology and 
Obstetrics, 246, 91-96. 
Dolfin, T., Skidmore, M. B., Fong, K. W., Hoskins, E. M., & 
Shennan, A. T. (1983). Incidence, severity and timing of 
subependymal and intraventricular hemorrhages in preterm 
infants born in a perinatal unit as detected by serial 
real-time ultrasound. Pediatrics, 71, 541-546. 
111 
Donn, S. M., Goldstein, G. W., & Roloff, D. w. (1981). 
Prevention of intraventricular hemorrhage in preterm 
infants by phenobarbitone. Lancet, August 1, 215-217. 
Donn, S. M., Goldstein, G. W., & Roloff, D. w. (1986). 
Prevention of intraventricular hemorrhage with 
phenobarbital therapy: Now what? [letter] Pediatrics, 77, 
779-781. 
Donn, S. M., Roloff, D. W., & Goldstein, G. W. (1981). A 
controlled trial of phenobarbital for prevention of 
intraventricular haemorrhage in preterm infants. Annals of 
Neurology, 10, 295. 
Doyle, L. W., Kitchen, W. H., Ford, G. W., Rickards, A. L., 
& Kelly, E. A. (1989). Antenatal steroid therapy and five 
year outcome of extremely-low birthweight infants . 
Obstetrics and Gynecology, 73, 743-746. 
Drillen, C. M., Thomson, A. J . M., & Burgoyne, K. (1980) . 
Low birthweight children at early school-age: A 
longitudinal study. Developmental Medicine and Child 
Neurology, 22, 26-47. 
Driscoll, J.M., Driscoll, Y. T., Steir, M. E., Stark, R. 
I., Dangman, B. C., Perez, A., Wung, J., & Kripz, P. 
(1982). Mortality and morbidity in infants less than 1,001 
grams birthweight. Pediatrics, 69, 21-27. 
D'Souza, S. W., Gowland, M., Richards, B., Cadman, J., 
Mellor, V., Sims, D. G., & Chiswick, M. L. (1986). Head 
size, brain growth and lateral ventricles in very-low 
birthweight infants. Archives of Disease in Childhood, 61, 
1090-1095. 
Dubowitz, I. B. s., Dubowitz, V., Palmer, P. G., Miller, G., 
Fawer, C. L., & Levene, M. I. (1984). Correlation of 
neurologic assessment in the preterm newborn infant with 
outcome at one year. Journal of Pediatrics, 105, 452-456. 
Dunn, H. G., Crichtron, J. H., Grunau, R. V. E., et al. 
(1980). Neurological, psychological and educational 
sequelae of low birthweight. Brain Development,~, 57-67. 
Dykes, F. D., Dunbar, B., Lazarra, A., & Ahmann, P.A. 
(1989). Posthemorrhagic hydorcephalus in high-risk 
infants: A natural history, management and long-term 
outcome. Journal of Pediatrics, 114, 611-618. 
Easa, D., Kipnis, K., & Drorbaugh, J. (1983). Neonatology: A 
distressed newborn. Hawaiian Medical Journal, 42, 135-136. 
112 
Eckerman, C. O., Sturm, L.A., & Gross, S. J. (1985). 
Different developmental courses for very-low birthweight 
infants differing in early head growth. Developmental 
Psychology, 21, 813-827. 
Editorial (1988). Limitations of care for very-low 
birthweight infants. Lancet, Jun 4, 1257-1258. 
Ehrenhaft, P. M., Wagner, J. L . , & Herdman, R . C . (1989). 
Changing prognosis for very-low birthweight infants. 
Obstetrics and Gynecology, 74, 528-535. 
Eilers, B. L., Desai, N. S., Wilson, M.A., & Cunningham, M. 
D. (1986). Classroom performance and social factors of 
children with birthweights of 1250 grams or less: Follow-
up at 5 to 8 years of age. Pediatrics, 77, 203-208. 
Elgharnrner, R. (1988) . Maternal, obstetric and noenatal 
correlates of short-term neurdevelopmental outcome in 
newborn infants with intraventriclar hemorrhage. 
Unpublished doctoral dissertation, Utah State University, 
Logan, UT. 
Elliman, A. M., Bryan, E. M., & Elliman, A. D. (1986). Low 
birthweight babies at three years of age. Child: Care, 
Health and Development, 11., 287-311. 
Elliman, A. M., Bryan, E. M., Elliman, A. D., & Starte, D. 
(1986). Narrow heads of preterm infants: Do they matter? 
Developmental Medicine and Child Neurology, 28, 745-748. 
English, B. J., Parry, T. S., & Donovan, M. (1988). Early 
behavior, development and parenting in a very-low 
birthweight infant group. Australian Paediatrics Journal, 
24, 25-29. 
Epstein, M. F., Leviton, A., Kuban, K. C., Pagano, M., 
Meltzer, C., Skouteli, H. N., Brown, E. R., & Sullivan, K. 
F. (1988). Bilirubin, intraventricular hemorrhage and 
phenobarbital in very-low birthweight babies. Pediatrics, 
82, 350-335. 
Escalona, S. K. (1982). Babies at double hazard: Early 
development of infants at biologic and social risk. 
Pediatrics, 70, 670-675. 
Escalona, S. K. (1984). Social and other environmental 
influences on the cognitive and personality development of 
low birthweight infants. American Journal of Mental 
Deficiency, 88, 508-512. 
113 
Escobedo, M. B. (1988). Follow-up of prematurely born 
infants. Clinical Obstetrics and Gynecology, 31, 662-667. 
Fawer, C. L., Calame, A., & Furrer, M. T. (1985). 
Neurodevelopmental outcome at 12 months of age related to 
cerebral ultrasound appearances of high-risk preterrn 
infants. Early Human development, 11, 123-132. 
Fawer, C. L., Diebold, P., & Calame, A. (1987). 
Periventricular leucomalacia and neurodevelopmental 
outcome in preterm infants. Archives of Disease in 
Childhood, 62, 30-36. 
Ferrara, T. B., Hoekstra, R. E., Gaziano, E., Knox, G. E., 
Couser, R. J., & Fangman, J. J. (1989). Changing outcome 
of extremely premature infants (less than or equal to 26 
weeks' gestation and less than or equal to 750 grams): 
Survival and follow-up at a tertiary center. American 
Journal of Obstetrics and Gynecology, 161, 1114-1118. 
Ferrari, F., Cioni, G., & Prechtl, H. F. R. (1990). 
Qualitative changes of general movements in preterrn 
infants with brain lesions. Early Human Development, 23, 
193-231. 
Ferrari, F., Grosoli, M. V., Fontana, G., & Cavazzuti, G. B. 
(1983). Neurobehavioral comparison of low-risk preterm and 
full term infants at term conceptional age. Developmental 
Medicine and Child Neurology, 1.2., 450-458. 
Field, T. M., Dempsey, J. R., & Shuman, H. H. (1981). 
Developmental follow-up of pre- and postterrn infants. In 
S. L. Friedman & M. Sigman, (Eds.), Preterrn birth and 
psychological development. Toronto: Academic Press. 
Field, T. M., Dempsey, J. R., Ting, G. T., Hallock, N., 
Cabiri, C., & Shuman, H. H. (1982). Respiratory distress 
syndrome: Perinatal prediction of one-year developmental 
outcome. Seminars in Perinatology, Q, 288-293. 
Field, T. M., Widmayer, S. M., Stringer, S. & Ignatoff, E. 
(1980). Teenage, lower-class, black mothers and their 
preterrn infants: An intervention and developmental follow-
up. Child Development, .2.1.., 426-436. 
Fishman, M.A., Dutton, R. V., & Okumura, s. (1984). 
Progressive ventriculomegaly following minor intracranial 
hemorrhage in premature infants. Developmental Medicine 
and Child Neurology, 26, 725-731. 
114 
Fitzhardinge, P. M., Flodmark, O., & Ashby, s. (1982). The 
prognostic value of computer tomography of the brain in 
asphyxiated premature infants. Journal of Pediatrics, 100, 
476-481. 
Fitzhardinge, P. M., & Pape, K. E. (1987). Follow-up study 
of the high-risk newborn. In Avery, G. M. (Ed.), 
Neonatology, Third Edition, Philadelphia: Lippincott 
Company. 
Flodmark, O., Scotti, G., & Harwood-Nash, D. C. (1981). 
Clinical significance of ventriculomegaly in children who 
suffered perinatal asphyxia with or without intracranial 
hemorrhage: An 18 month follow-up study. Journal of 
Computer Assisted Tomography, 2, 663-673. 
Foley, M. E., & McNichol, G. P. (1977). An in-vitro study of 
acidosis, platelet function, and perinatal cerebral 
intraventricular hemorrhage. Lancet, i, 1230-1232. 
Ford, L. M., Han, B. K., Steichen, J., Babcock, D., & 
Fogelson, H. (1989). Very-low birthweight, preterm infants 
with or without intracranial hemorrhage: Neurologic, 
cognitive and cranial MRI correlations at four- and eight-
year follow-ups. Clinical Pediatrics, 1.]_, 302-310. 
Ford, G., Richards, A. L., Kitchen, W. H., Lissenden, J. V., 
Keith, C. G., & Ryan, M. M. (1985). Handicaps and health 
problems in 2-year-old children of birthweight 500 to 1500 
grams. Australian Paediatrics Journal, 21, 15-22. 
Ford, G., Rickards, A., Kitchen, w. H., Ryan, M. M., & 
Lissenden, J. V. (1986). Relationship of growth and 
psychoneurologic status in 2-year old children of 
birthweight 500-999 grams. Early Human Development, 13, 
329-337. 
Ford, L. M., Han, B. K., Steichen, J., Babcock, D., & 
Fogelson, M. H. (1989). Very-low birthweight preterm 
infants with or without intracranial hemorrhage: 
Neurologic, cognitive and cranial MRI correlations at 
four-eight year follow-up. Clinical Pediatrics, 28, 302-
310. 
Ford, L. M., Steichen, J., Steichen-Asch, P.A., Babcock, 
D., & Fogelson, M. H. (1989). Neurologic status and 
intracranial hemorrhage in very-low birthweight preterm 
infants: Outcome a t one year and five years. American 
Journal of Diseases of Children, 143, 1186-1190. 
115 
Forslund, M., & Bjerre, I. (1985). Growth and development in 
preterm infants during the first 18 months. Early Human 
Development, 10, 201-206. 
Forslund, M., & Bjerre, I. (1989). Follow-up of preterm 
children. I. Neurological assessment at four years of age. 
Early Human Development, 20, 45-66. 
Francis-Williams, J., & Davies, P.A. (1974). Very-low 
birthweight and later intelligence. Developmental Medicine 
and Child Neurology, 16, 709-728. 
Friedman, S. L., Jacobs, B. s., & Werthman, M. w. (1982). 
Preterms of low medical risk . Infant Behavior and 
Development, 2, 3-10. 
Funato, M., Tamai, H., Kodaka, R . , Taki, H. , Yoshioka , Y., & 
Shimada, S. (1988). The moment of intraventricular 
hemorrhage. Brain Development, 10, 325-327. 
Gaiter, J. L. (1982). The effects of intraventricular 
hemorrhage on Bayley developmental performance in preterm 
infants. Seminars in Perinatology, ~, 305-316. 
de Gamarra, M. E., Schutz, Y., Catzeflis, C . , Freymond, D., 
Calame, A., Micheli, J. L., & Jequier, E. (1987). 
Composition of weight gain during the neonatal period and 
longitudinal growth follow-up in premature babies. 
International Journal of Vitamin and Nutrition Research, 
57, 339. 
Garcia-Coll, C. T., Emmons, L., Wohr, B. R., Ward, A. M., 
Brann, B. S. 4th, Shaul, P. W., Mayfield, S. R., & Oh, W. 
(1988). Behavioral responsiveness in preterm infants with 
intraventricular hemorrhage. Pediatrics, 81, 412-418. 
Garfinkel, E., Tejani, N., Boxer, H. S., Levinthal, C., 
Atluru, v., Tuck, S., & Vidyasagar, S. (1988). Infancy and 
early childhood follow-up of neonates with periventricular 
or intraventricular hemorrhage or isloated ventricular 
dilation: A case controlled study. American Journal of 
Perinatology, 2, 214-219. 
Georgieff, M. K., Mills, M. M., Zempel, C. E., & Chang, P. 
N. (1989). Catch-up growth, muscle and fat accretion, and 
body proportionality of infants one year after newborn 
intensive care. Journal of Pediatrics, 114, 288-292. 
116 
Gerhard, I., Vollmar, B., Runnebaum, B., & Kubli, F. (1987). 
Weight percentile at birth. I. Clinical data of pregnancy 
and relevance for early childhood development. European 
Journal of Obstetrics, Gynecology and Reproductive 
Biology, 26, 303-311. 
Goddard, J., Lewis, R. M., Alcala, H., & Zeller, R. S. 
(1980). Intraventricular hemorrhage: An animal model. 
Biological Neonate, 37, 39-52. 
Goddard, J., Lewis, R. M., Armstrong, D. L., & Zeller, R. S. 
(1980). Moderate, rapidly induced hypertension as a cause 
of intraventricular hemorrhage in the newborn beagle 
model. Journal of Pediatrics, 1..§_, 1057-1060. 
Goddard-Feingold, J. (1984). Periventricular, 
intraventricular hemorrhages in the premature newborn: 
Update on pathologic features, pathogenesis and possible 
means of prevention. Archives of Neurology, 41, 766-771. 
Goddard-Feingold, J., & Michael, L . H. (1984). Cerebral 
blood-flow and experimental intraventricular hemorrhage. 
Pediatric Research, 18, 7. 
Goddard-Finegold, J., & Mizrahi, E. M. (1987). Understanding 
and preventing perinatal intracerebral, peri- and 
intraventricular hemorrhage. Journal of Child Neurology, 
1., 170-185. 
Goldberg, R. N. (1981). Sustained arterial blood pressure 
elevation associated with pneumothoraces: Early detection 
via continuous monitoring. Pediatrics, 68, 775-777. 
Goldberg, R. N., Chung, D., Goldman, S. L., & Bancalari, E. 
(1980). The association of rapid volume expansion and 
intraventricular hemorrhage in the preterm infants. 
Journal of Pediatrics, 96, 1060-1063. 
Goldstein, D. J., & Bracey, R. J. (1988). Temperament 
characteristics of toddlers born prematurely. Child: Care, 
Health and Development, 14, 105-109. 
Goodwin, G. T. (1986). A neuropsychological approach for 
differentiating the residual effects of neonatal 
intraventricular hemorrhage. Unpublished doctoral 
dissteration, Utah State University, Logan. 
Gorga, D., Stern, F. M., Ross, G., & Nagler, w. (1988). 
Neuromotor development of preterm and full term infants. 
Early Human Development, 18, 137-149. 
117 
Grant, E.G., Borts, F. T., Schellinger, D., McCullough,, D. 
C., Sivasubramanian, K. N., & Smith, Y. (1981). Real-time 
ultrasonography of neonatal intraventricular hemorrhage 
and comparison with computed tomography. Radiology, 139, 
687-691. 
Grant, E.G., Schellinger, D., Smith, Y., Uscinski, R.H. 
(1986). Periventricular leukomalacia in combination with 
intraventricular hemorrhage: Sonographic features and 
sequelae. American Journal of Neurographic Radiology, 2, 
443-447. 
Grassy, R. G. Jr., Hubbard, C., Graven, S. N., & Zachman, R. 
D. (1976). The growth and development of low birthweight 
infants receiving intensive neonatal care . Clinical 
Pediatrics, 15, 549-553 . 
Gray, 0. P. 1 Ackerman, A. , & Fraser, A. J. ( 19 6 8) . 
Intracranial haemorrhage and clotting defects in low 
birthweight infants. Lancet, l, 545-546. 
Greenberg, M. T . , & Crnic, K. A. (1988). Longitudinal 
predictors of developmental status and social interaction 
in premature and full term infants at age two. Child 
Development, 59, 554-570. 
Greene, J. G., Fox, N. A., & Lewis, M. (1983). The 
relationship between neonatal characteristics and three-
month mother-infant interaction in high-risk infants. 
Child Development, 54, 1286-1296. 
Greenough, A., Morley, C., & Gandy, G. (1983). Aetiological 
associations of intraventricular haemorrhage. Lancet, 
February 19, 413. 
Greenough, A., & Roberton, N. R. C. (1985). Morbidity and 
survival in neonates ventilated for the respiratory 
distress syndrome. British Medical Journal, 290, 597-600. 
Greis en, G., Petersen, M. B. , Pedersen, S. _A. , & Baekgaard, 
P. (1986). Status at 2 years in 121 very-low birthweight 
survivors related to neonatal intraventricular haemorrhage 
and mode of delivery. Acta Pediatrica Scandinavia, 12.., 24-
30. 
Grigoroiu-Serbanescu, M. (1984). Intellectual and emotional 
development and school adjustment in preterm children at 
six and seven years of age: Continuation of a follow-up 
study. International Journal of Behavioral Development, 2, 
307-320. 
118 
Gross, s. J., Oehler, J.M., & Eckerman, C. o. (1983). Head 
growth and developmental outcome in very-low birthweight 
infants. Pediatrics, 71, 70-75. 
Guggenheim, M.A., Rumack, C., Langendorfer, S., 
Braithwaithe, W., Grabert, B., More, P., Frost, M., Young, 
J., & Murphy, J. (1980). Risk factors in germinal matrix 
hemorrhage. Annals of Neurology,~, 225. 
Guit, G. L., van de Bor, M., den Ouden, L., & Wondergem, J. 
H. (1990). Prediction of neurodevelopmental outcome in the 
preterm infant: MR-staged myelination compared with 
cranial US. Radiology, 175, 107-109. 
Guzzetta, F., Shackelford, G.D., Volpe, S., Perlman, J.M., 
& Volpe, J. J. (1986). Periventricular intraparenchymal 
echodensities in the premature newborn: Critical 
determinant of neurologic outcome . Pediatrics , Th, 995-
1006. 
Hack, M. (1989). Very-low birthweight infants [letter]. 
American Journal of Diseases of Children, 143, 882-883. 
Hack, M., & Breslau, N. (1986). Very-low birthweight 
infants: Effects of brain growth during infancy on 
intelligence quotient at three years of age. American 
Journal of Diseases of Children, 140, 196-202. 
Hack, M., Fanaroff, A. A., & Merkatz, I. R. (1979). The low 
birthweight infant: Evolution of a changing outlook. New 
England Journal of Medicine, 301, 1162 - 1166. 
Hack, M., Merkatz, I . R., McGrath, S. K., Jones, P. K., & 
Fanaroff, A. A. (1984). Catch-up growth in very-low 
birthweight infants. American Journal of Diseases of 
Children, 138, 370-375. 
Hadders, A. M., Huisjes, H.J., & Touwen, B. C. (1988a). 
Perinatal correlates of major and minor neurological 
dysfunction at school-age: A multivariate analysis. 
Developmental Medicine and Child Neurology, 30, 472-481. 
Hadders, A. M., Huisjes, H.J., & Touwen, B. C. (1988b). 
Perinatal risk factors and minor neurological dysfunction: 
Significance for behavior and school achievement at nine 
years. Developmental Medicine and Child Neurology, lQ, 
482-491. 
Hadders, A. M., & Touwen, B. C. (1990). Body measurements, 
neurological and behavioural development in six-year-old 
children born preterm and/or small-for-gestational age. 
Early Human Development, 22, 1-13. 
Hall, M., Pape, K., & Hoffman, H. (1983). Consequences of 
post-hemorrhagic hydrocephalus in the preterm infant. 
Pediatric Research, 17, 363. 
Hambleton, G., & Wigglesworth, J. S. (1976). Origin of 
intraventricular hemorrhage in the preterm infants. 
Archives of Disease in Childhood, 51, 651-659. 
119 
Hanigan, W. C., Kennedy, G., Roemisch, F., Anderson, R., 
Cusack, T., & Powers, W. (1988). Administration of 
indomethacin for the prevention of 
periventricular-intraventricular hemorrhage in high-risk 
neonates. Journal of Pediatrics, 112, 941-947. 
Harris, S. R., & Brady, D. K. (1986). Infant neuromotor 
assessment instruments: A review. In J. K. Sweeney (Ed.), 
The high-risk neonate: Developmental therapy perspectives. 
New York: Haworth Press. 
Hawgood, S., Spong, J., & Yu, V. Y. H. (1984). 
Intraventricular hemorrhage: Incidence and outcome in a 
population of very-low birthweight infants. American 
Journal of Diseases of Children, 138, 136-139. 
Heinonen, K. M. (1989). Assessing the effectiveness of care 
for very-low birthweight infants: Do we really need 
population-based data? Pediatrics, 84, 912-913. 
Heinonen, K. M., Hakulinen, L., & Jokela, V. (1988). 
Survival of the smallest. Lancet,~, 204-207. 
Hellmann, J., & Vannucci, R. C. (1982). Intraventricular 
hemorrhage in premature infants. Seminars in Perinatology, 
~, 42-53. 
HIFI Study Group. (1990). High-frequency oscillatory 
ventilation compared with conventional intermittent 
mechanical ventilation in the treatment of respiratory 
failure in preterm infants: Neurodevelopmental status at 
16 to 24 months of post-term age. Journal of Pediatrics, 
117, 939-946. 
Hill, A., & Rozdilsky, B. (1984). Congenital hydrocephalus 
secondary to intra-uterine germinal matrix 
intraventricular haemorrhage. Developmental Medicine and 
Child Neurology, 26, 524-527. 
Hill, A., & Volpe, J. J. (1981). Normal pressure 
hydrocephalus in the newborn. Pediatrics, 68, 623-629. 
120 
Hillman, K. (1987). Intrathoracic pressure fluctuation and 
periventricular haemorrhage in the newborn. Australian 
Paediatrics Journal, 23, 343-346. 
Hirata, T., Epcar, J. T., Walsh, A., Mednick, J., Harris, 
M., McGinnis, M. s., Sehring, s., & Papedo, G. (1983). 
Survival and outcome of infants 501 to 750 grams: A 6-year 
experience. Journal of Pediatrics, 102, 741-748. 
Hislop, J.E., Dubowitz, L. M. S., Kaiser, A. M., Singh, M. 
P., & Whitelaw, A.G. L. (1988). Outcome of infants 
shunted for post-haemorrhagic ventricular dilation. 
Developmental Medicine and Child Neurology, 30, 451-456. 
Hitchcock, N. E., & Coy, J. F. (1989). Growth and catch-up 
growth of Australian infants of low birthweight. 
Australian Paediatrics Journal, 25, 134-137 . 
Holmes, D. L., Nagy, J . N., Slaymaker, F., Sosnowski, R. J., 
Prinz, S. M., & Pasternak, J. F. (1982). Early influences 
o f prematurity, illness and prolonged hospitalization on 
infant behavior. Developmental Psychology, 18, 744-750. 
Holmqvist, P., Regefalk, C., & Svenningsen, N. W. (1987). 
Low-risk vaginally born preterm infants: A four-year 
psychological and neurodevelopmental follow-up study. 
Journal of Perinatal Medicine, 15, 61-70. 
Holt, P. J. (1989). Posthemorrhagic hydrocephalus. Journal 
o f Child Neurology,±, S23-S31. 
Holt, P. J., & Allen, W. F. (1981). The natural history of 
ventricular dilation in neonatal intraventricular 
hemorrhage and its therapeutic implication. Annals of 
Neurology, 10, 293-297. 
Holwerda-Kuipers, J. (1987). The cognitive development of 
low birthweight children. Journal of Child Psychology and 
Psychiatry and Allied Disciplines, 28, 321-328. 
Hope, P. L., Gould, S. L., Howard, s., Hamilton, P.A., deL. 
Costello, A. M., & Reynolds, E. o. R. (1988). Precision of 
ultrasound diagnosis of pathologically verified lesions in 
the brains of very preterm infants. Developmental Medicine 
and Child Neurology, lQ, 457-471. 
Hope, P. L., Hamilton, P. L., Baudin, J., Wyatt, J. S., & 
Reynolds, E. (1985). Increased periventricular 
echodensities in very preterm infants and prediction of 
early neurodevelopment outcome . Pediatric Research, ll, 
1084A. 
121 
Horbar, J. D., Pasnick, M., McAuliffe, T. L., & Lucey, J. F. 
(1983). Obstetric events and risk of periventricular 
hemorrhage in premature infants. American Journal of 
Diseases of Children, 137, 678-681. 
Horwood, S. P., Boyle, M. H., Torrance, G. S., & Sinclair, 
J. C. (1982). Mortality and morbidity of 500 to 1,499 gram 
birthweight infants liveborn to residents of a defined 
geographic region before and after neonatal intensive 
care. Pediatrics, 69, 613-620. 
Hoskins, E. M., Elliot, E., Shennan, A. T., Skidmore, M. B., 
& Keith, E. (1983). Outcome of very-low birthweight 
infants born at a perinatal center. American Journal of 
Obstetrics and Gynecology, 145, 135-140. 
Howard, J., Parmalee, A.H., Kopp, C. B., & Littman, B. 
(1976). A neurologic comparison of preterm and full term 
infants at term conceptional age. Journal of Pediatrics, 
88, 995-1001. 
Hoy, E. A., Bill, J.M., & Sykes, D. H. (1988). Very-low 
birthweight: A long-term developmental impairment? 
International Journal of Behavioral Development, l.l, 37-
67. 
Hubatch, L. M., Johnson, C. J., Kistler, D. J., Burns, W. 
J., & Moneka, W. (1985) . Early language abilities of high-
risk infants. Journal of Speech and Hearing Disorders, 2-Q_, 
195-207. 
Hunt, J. V. (1981). Predicting intellectual disorders in 
childhood for preterm infants with birthweights below 1501 
grams. In S. L. Friedman & M. Sigman (Eds.), Preterm birth 
and psychological development. New York: Academic Press. 
Hunt, J. V., Cooper, B. A., & Tooley, W. H. (1988). Very-low 
birthweight infants at 8 and 11 years of age: Role of 
neonatal illness and family status. Pediatrics, 82, 
596-603. 
Hunt, J. v., Tooley, W., & Harvey, D. (1982). Learning 
disabilities in children with birthweights less than 1500 
grams. Seminars in Perinatology, £, 280-287. 
Hutchison, A. A., Barrett, J.M., & Fleischer, A. C. (1982). 
Intraventricular hemorrhage in the premature infant. New 
England Journal of Medicine, 307, 1272-1273. 
Hutchison, A. A., & Fleischer, A. C. (1981). A 
classification of neonatal intracranial hemorrhage. New 
England Journal of Medicine, 305, 284. 
Hynd, G. w., Hartlage, L. C., & Noonan, M. (1983). 
Intracranial hemorrhage in neonates: Data on cognitive 
development. International Journal of Clinical 
Neuropsychology, ~, 111-114. 
122 
Ikonen, R. S., Kuusinen, E. J., Janas, M. O., Koivikko, M. 
J., & Sorto, A. E. (1988). Possible etiological factors in 
extensive periventricular leukomalacia of preterm infants. 
Acta Paediatrica Scandinavia, 77, 489-495. 
Infant Health and Development Program. (1990). Enhancing the 
outcomes of low birthweight, premature infants. Journal of 
American Medical Association, 263, 3035-3042. 
Isenberg, S., & Everett, S. (1984). Cardiovascular effects 
of mydriatics in low birthweight infants. Journal of 
Pediatrics, 105, 111-112. 
Jacob, s., Benedict, H. E., Roach, J., & Blackledge, G. L. 
(1984). Cognitive, perceptual and personal-social 
development of prematurely born preschoolers. Perceptual 
and Motor Skills, 58, 551-562. 
James, H. E., Boynton, B. R., Boynton, C. A., Merritt, T. 
A., Vaucher, Y. E., & Bejar, R. E. (1987). Severe 
intracranial hemorrhage and hydrocephalus in low 
birthweight infants treated with CSF shunts. Child's 
Nervous System,~, 110-113. 
Jensen, T. S., Boggild-Anderson, B., Schmidt, J., Ankerhus, 
J., & Hansen, E. (1988). Perinatal risk factors and first 
year vocalizations: Influence on preschool language and 
motor performance. Developmental Medicine and Child 
Neurology, 30, 153-161. 
Jones, R., Cummins, M., & Davies, P.A. (1979). Infants of 
very-low birthweight: A 15-year analysis. Lancet, l, 1332-
1335. 
Johnson, M. Q., Cox, M., & McKim, E. (1987). Outcome of 
infants of very-low birthweight: A geographically based 
study. Canadian Medical Association Journal, 136, 1157-
1161, 1165. 
Johnston, M., Sanchez, R. L., & Benrubi, G. I. (1989). 
Premature rupture of membranes prior to 34 weeks' 
gestational age. One- year experience at a tertiary 
center. Journal of Florida Medical Association, 76, 767-
771. 
123 
Kardos, S., Ostfeld, B., Smith, R., Bond, E., Reutler, R., 
Hiatt, I. M., Zapanta, v., Ruiz, C., Soto, E., Novo, R., & 
Hegyi, T. (1984). Follow-up of premature infants with 
intraventricular hemorrhage. Pediatric Research, 18, 106a. 
Karniski, w., Blair, C., & Vitucci, J. S. (1987). The 
illusion of catch-up growth in premature infants. Use of 
the growth index and age correction. American Journal of 
Diseases of Children, 141, 520-526. 
Kendig, J. W., & Sinkin, R. A. (1988). The effect of 
surfactant replacement therapy on conditions associated 
with respiratory distress syndrome: Patent ductus 
arteriosus, intraventricular hemorrhage and 
bronchopulmonary dysplasia . Seminars in Perinatology, 12, 
255-258. 
Kenworthy, O. T., Bess, F. H., Stahlman, M. T., & Lindstrom, 
D. P. (1987). Hearing, speech and language outcome in 
infants with extreme immaturity. American Journal of 
Otology, ~' 419-425. 
Kiely, J. L., & Paneth, N. (1981). Follow-up studies of low-
birthweight infants: Suggestions for design, analysis and 
reporting. Developmental Medicine and Child Neurology, 1]_, 
96-100. 
Kilbride, H. W., Claflin, K. S., Daily, D. K., et al. 
(1985). Improved survival of infants less than 800 grams. 
Clinical Research, 33, 902A. 
Kilbride, H. W., Daily, D. K., Matiu, I., & Hubbard, A. M. 
(1989). Neurodevelopmental follow-up of infants with 
birthweight less than 801 grams with intracranial 
hemorrhage. Journal of Perinatology, 2, 376-381. 
Kimble, K. J., Ariagno, R. L., Stevenson, D. K., & Sunshine, 
P. (1982). Growth to three years among very-low 
birthweight sequel-free survivors of modern neonatal 
intensive care. Journal of Pediatrics, 100, 622-624. 
Kitchen, W. H., Ford, G. W., & Doyle, L. W. (1989). Growth 
and very-low birthweight. Archives of Disease in 
Childhood, 64, 379-382. 
Kitchen, W. H., Ford, G. W., Murton, L. J., Rickards, A. L., 
Ryan, M. M., Lissenden, J. V., de Crespigny, L. C., & 
Fortune, D. w. (1985). Mortality and 2-year outcome of 
infants of birthweight 500-1,500 grams: Relationship with 
neonatal cerebral ultrasound data. Australian Paediatrics 
Journal, 21, 253-259. 
124 
Kitchen, w. H., Ford, G., Orgill, A., Rickards, A., Astbury, 
J., Lissenden, J., Bajuk, B., Yu, V., Drew, J., & 
Campbell, N. (1984). Outcome in infants with birthweight 
500 to 999 grams: A regional study of 1979 and 1980 
births. Journal of Pediatrics, 104, 921-927. 
Kitchen, W. H., Ford, G. W., Orgill, A., Rickards, A., 
Astbury, J., Lissenden, J., Bajuk, B., Yu, V., Drew, J., & 
Campbell, N. (1987). Outcome of infants of birthweight 500 
to 999 grams: A continuing regional study of 5-year-old 
survivors. Journal of Pediatrics, 111, 761-766. 
Kitchen, W. H., Ford, G. W., Rickards, A. L., Lissenden, J. 
v., & Ryan, M. M. (1987). Children of birthweight less 
than 1000 grams: Changing outcome between ages 2 and 5 
years. Journal of Pediatrics, 110, 283-238. 
Kitchen, W. H., McDougall, A. B., & Naylor, F. D. (1980). A 
longitudinal study of very-low birthweight infants. III: 
Distance growth at eight years of age. Developmental 
Medicine and Child Neurology, 22, 163-171. 
Kitchen, W. H., & Murton, L. J. (1985). Survival rates of 
infants with birthweights between 501 and 1000 grams: 
Improvement by excluding certain categories of cases. 
American Journal of Diseases of Children, 139, 470-471. 
Kitchen, W. H., Rickards, A. L., Ford, G. W., Doyle, L. W., 
Kelly, E., & Ryan, M. M. (1989). Selective improvement in 
cognitive test scores of extremely-low birthweight infants 
aged between two and five years. Australian Paediatrics 
Journal, 25, 288-291. 
Kitchen, W. H., Rickards, A., Ryan, M. M., McDougall, A. B., 
Billson, F. A., Keir, E. H., & Naylor, F. D. (1979). A 
longitudinal study of very-low birthweight infants. II. 
Results of controlled trial of intensive care and 
incidence of handicaps. Developmental Medicine and Child 
Neurology, 11., 582-589. 
Kitchen, w. H., Ryan, M. M., & Rickards, A. L. (1987). 
Longitudinal study of very-low birthweight infants: 
Impairments, health and distance growth to 14 years of 
age. Australian Paediatrics Journal, 23, 335-338. 
Kitchen, w. H., Ryan, M. M., Rickards, A., Astbury, J., 
Ford, G., Lissenden, J. v., Keith C. G., & Keir, E. H. 
(1982). Changing outcome over 13 years of very-low 
birhtweight infants. Seminars in Perinatology, ~, 373-388. 
125 
Kitchen, W. H., Ryan, M. M., Rickards, A., Gaudry, E, M., 
Brenton, A. M., Billson, F. A., Fortune, D. w., Keir, E. 
H., & Lundahl-Hegedus, E. E. (1978). A longitudinal study 
of very-low birthweight infants. I: Study design and 
mortality rates. Developmental Medicine and Child 
Neurology, 1.Q, 605-618. 
Kitchen, W. H., Ryan, M. M., Rickards, A., McDougal, A. B., 
Billsons, F. A., Keir, E. H., & Naylor, F. D. (1980). A 
longitudinal study of very low birthweight infants: An 
overview of performance at eight years of age. 
Developmental Medicine and Child Neurology, 22 172-188. 
Kitchen, w. H., Yu, V. Y., Orgill, A., Ford, G., Rickards, 
A., Astbury, J., Ryan, M. M. , Russo, W., Lissenden, J. V., 
& Bajuk, B. (1982). Infants born before 29 weeks' 
gestation: Survival and morbidity at 2 years of age. 
British Journal of Obstetr i cs and Gynaecology,~, 887 -
891 . 
Kitchen, w. H., Yu, V . Y., Orgill, A., Ford, G., Rickards, 
A., Astbury, J., Ryan, M. M., Russo, W., Lissenden, J. V., 
& Bajuk, B. (1983). Collaborative study of very-low 
birthweight infants. American Journal of Diseases of 
Children, 137, 555-559. 
Kitchen, W. H., Yu, V. Y., Orgill, A., Ford, G., Rickards, 
A., Astbury, J., Ryan, M. M., Russo, W., Lissenden, J. V . , 
Bajuk, B., Keith, C. G., & Nave, J. (1982). Collaborative 
study of very-low birthweight infants: Outcome of two-
year-old survivors. Lancet, i, 1457-1460. 
Klaus, M., & Kennell, J. (1982). Interventions in the 
premature nursery: Impact on development. Pediatric 
Clinics of North America, 29, 1263-1273. 
Klein, N. K., Hack, M., & Breslau, N. (1989). Children who 
were very-low birthweight: Development and academic 
achievement at nine years of age. Journal of Developmental 
and Behavioral Pediatrics, 10, 32-37. 
Klein, N., Hack, M., Gallagher, J., & Fanaroff, A. A. 
(1985). Preschool performance of children with normal 
intelligence who were very-low birthweight infants. 
Pediatrics, 75, 531-537. 
Kling, P. (1989). Nursing interventions to decrease the risk 
of periventricular-intraventricular hemorrhage. Journal of 
Obstetric and Gynecology Neonatal Nursing, 18, 456-464. 
126 
Knobloch, H., Malone, A., Ellison, P.H., Stevens, F., & 
Zdeb, M. (1982). Considerations in evaluating changes in 
outcome for infants weighing less than 1501 grams. 
Pediatrics, 69, 285-295. 
Kollee, L.A., Verloove-Vanhorick, P . P., Verwey, R. A., 
Brand, R., & Ruys, J. H. (1988). Maternal and neonatal 
transport: Results of a national collaborative survey of 
preterm and very-low birthweight infants in the 
Netherlands. Obstetrics and Gynecology, 72, 729-732. 
Koop, C. E. (1987). Surgeon General's Report: Children with 
special health care needs. Washington, D. C.: U.S. 
Department of Health and Human Services, Public Health 
Service. 
Koops, B. L. (1984). Extreme immaturity: A frontier in 
neonatology [letter]. American Journal of Diseases of 
Children, 138, 713-714. 
Koops, B. L., Morgan, L. J., & Battaglia, F. C. (1982). 
Neonatal mortality risk in relation to birthweight and 
gestational age: Update. Fetal and Neonatal Medicine, 101, 
969-977. 
Korner, A. F., Brown, B. w. Jr., Dimiceli, S., Forrest, T., 
Stevenson, D. K. , Lane, N. M., Constantinou, J., & Thom, 
V. A. (1989). Stable individual differences in 
developmentally changing preterm infants: A replicated 
study. Child Development, 60, 502-513. 
Korner, A. F., Kraemer, H. c., Haffner, M. E., & Cosper, L. 
M. (1975). Effects of waterbed flotation on premature 
infants: A pilot study. Pediatrics, 56, 361-367. 
Korner, A. F., Kraemer, H. C., Reade, E. P., Forrest, T., 
Dimiceli, S., & Thom, V. A. (1987). A methodological 
approach to developing an assessment procedure for testing 
the neurobehavioral maturity of preterm infants. Child 
Development, ..2..,[, 1478-1487. 
Kosmetatos, N., Dinter, C., Williams, M. L., Lourie, H., & 
Berne, A. S. (1980). Intracranial hemorrhage in the 
premature: Its predictive features and outcome. American 
Journal of Diseases of Children, 134, 855-859. 
Kraemer, H. c., Korner, A. F., & Hurwitz, S. (1985). A model 
for assessing the development of preterm infants as a 
function of gestational, conceptional or chronological 
age. Developmental Psychology, 1.1, 806-812. 
127 
Kramer, L. I., & Pierpont, M. E. (1976). Rocking waterbeds 
and auditory stimuli to enhance growth of preterm infants. 
Journal of Pediatrics, 88, 297-299. 
Kramer, M. S. (1987a). Determinants of low birthweight: 
Methodological assessment and meta-analysis. Bulletin of 
the World Health Organization, 65, 663-737. 
Kramer, M. S. (1987b). Intrauterine growth and gestational 
duration determinants. Pediatrics, 80, 502-511. 
Kramer, M. S., Chamorro, I., Green, D., & Knudtson, F. 
(1975). Extra tactile stimulation of the premature infant. 
Nursing Research, 24, 324-334. 
Kraybill, E. N. , Bose, C. L . , & D'Ercole, A. J. (1987). 
Chronic lung disease in infants wi th very-low birthweight. 
American Journal of Diseases of Children, 141, 784-787. 
Kraybill, E. N., Kennedy, C. A., Teplin, S. W., & Campbell, 
S. K. (1984). Infants with birthweight less than 1001 
grams. American Journal of Diseases of Children, 138, 837-
842. 
Kreusser, K. L., Tarby, T. J., Kovnar, E., Taylor, D., Hill, 
A., & Volpe, J. J. (1985). Serial lumbar punctures for at 
least temporary amelioration of neonatal posthemorrhagic 
hydrocephalus. Pediatrics, TI, 719-723. 
Kreusser, K. L., Tarby, T. J., Taylor, D., Kovnar, E., Hill, 
A., Conry, J. A., & Volpe, J. J. (1984). Rapidly 
progressive posthemorrhagic hydrocephalus: Treatment with 
external ventricular drainage. American Journal of 
Diseases of Children, 138, 633-637. 
Krishnamoorthy, K. S., Kuehnle, K. J., Todres, I. D., & 
DeLong, G. R. (1984). Neurodevelopmental outcome of 
survivors with posthemorrhagic hydrocephalus following 
grade II neonatal intraventricular hemorrhage. Annals of 
Neurology, 15, 201-204. 
Krishnamoorthy, K. S., Kuban, K. C., Leviton, A., Brown, E. 
R., Sullivan, K. F., & Allred, E. N. (1990). 
Periventricular-intraventricular hemorrhage, sonographic 
localization, phenobarbital and motor abnormalities in low 
birthweight infants. Pediatrics, 85, 1027-1033. 
Krishnamoorthy, K. S., Shannon, D. C., DeLong, G. R., 
Todres, I. D., & Davis, K. R. (1979). Neurologic sequelae 
in the survivors of neonatal intraventricular hemorrhage. 
Pediatrics, 64, 233-237. 
Kuban, K. C. Brown, E., Leviton, A., & Krishnamoorthy, K. 
(1986). In reply to Acs and Kilchevsky [letter]. 
Pediatrics, 78, 955-956. 
128 
Kuban, K., Leviton, A., Krishnamoorthy, K., Brown, E., 
Teele, R., Baglivo, J., Sullivan, K., Huff, K., White, S., 
Cleveland, R., Allred, E., Spritzer, K., Skouteli, H., 
Cayea, P., & Epstein, M. (1986). Neonatal intracranial 
hemorrhage and phenobarbital. Pediatrics, 77, 443-450. 
Kuban, K., & Telle, R. L. (1984). Rationale for grading 
intracranial hemorrhage in premature infants. Pediatrics, 
74, 358-363. 
Kuhl, P. G., Schweer, H., & Seyberth, H. W. (1986). 
Indomethacin for prevention of intraventricular hemorrhage 
in low birthweight infants [letter]. Journal of 
Pediatrics, 109, 728-729. 
Lacey, D. J., & Terplan, K. (1982). Intraventricular 
hemorrhage in the full term neonate. Developmental 
Medicine and Child Neurology, 1.!, 332-337. 
Lacey, D. J., Topper, W. H., Buckwald, S., Zorn, W. A., & 
Berger, P. E. (1986). Preterm very-low birthweight 
neonates: Relationship of EEG to intracranial hemorrhage, 
perinatal complications, and developmental outcome. 
Neurology, 36, 1084-1087. 
Landry, S. H., & Chapieski, M. L. (1988). Visual attention 
during toy exploration in preterm infants: Effects of 
medical risk and maternal interactions. Infant Behavior 
and Development, 11, 187-204. 
Landry, S. H., Chapeski, L., Fletcher, J.M., & Denson, S. 
(1988). Three-year outcomes for low birthweight infants: 
Differential effects of early medical complications. 
Journal of Pediatric Psychology, 13, 317-327. 
Landry, S. H., Fletcher, J., Zarling, c., Chapieski, L., 
Francis, D. J., & Denson, S. (1984). Differential outcomes 
associated with early medical complications in premature 
infants. Journal of Pediatric Psychology, 2, 385-401. 
Landry, S. H., Leslie, N. A., Fletcher, J.M., & Francis, D. 
J. (1985). Visual attention skills of premature infants 
with and without intraventricular hemorrhage. Infant 
Behavior and Development,~' 309-321. 
129 
Landry, S. H., Schmidt, M., & Richardson, M.A. (1989). The 
effects of intraventricular hemorrhage on functional 
communication skills in preterm toddlers. Journal of 
Developmental and Behavioral Pediatrics, 10, 299-306. 
Largo, R. H., Graf, S., Kundu, S., Hunziker, U., & Molinari, 
L. (1990). Predicting developmental outcome at school-age 
from infant tests of normal, at-risk and retarded infants. 
Developmental Medicine and Child Neurology, 32, 30-45. 
Largo, R. H., Molinari, L., Comenale-Pinto, L., Weber, M., & 
Due, G. (1986). Language development of term and preterm 
children during the first five years of life . 
Developmental Medicine and Child Neurology, 28, 333-350. 
Largo, R. H., Molinari, L., Kundu, S., Lipp, A., & Due, G. 
(1990). Intellectual outcome, speech and school 
performance in high-risk preterm children with birthweight 
appropriate-for-gestational-age. European Journal of 
Pediatrics, 149, 845-850. 
Largo, R. H., Molinari, L., Kundu, S., Lipp, A., & Due, G. 
(1990). Intellectual outcome, speech and school 
performance in high-risk preterm children with birthweight 
appropriate-for-gestational-age. European Journal of 
Pediatrics, 149, 845-850. 
Largo, R. H., Molinari, L . , Kundu, S., Hunziker, U., & Due, 
G. (1990). Neurological outcome in high-risk, weight-
appropriate-for-gestational-age, preterm children at early 
school-age. European Journal of Pediatrics, 149, 835-844. 
Largo, R. H., Molinari, L., Weber, M., Comenale-Pinto, L., & 
Due, G. (1985). Early development of locomotion: 
Significance of prematurity, cerebral palsy and sex. 
Developmental Medicine and Child Neurology, 27, 183-191. 
Largo, R.H., Pfister, R.H., Molinari, L., Kundu, s., Lipp, 
A., & Due, G. (1985). Significance of prenatal, perinatal 
and postnatal factors in the development of AGA preterm 
infants at five to seven years. Developmental Medicine and 
Child Neurology, 31, 440-456. 
Larroche, J. c., Bethmann, o., Baudoin, M., & Couchard, M. 
(1986). Brain damage in the premature infant. Early 
lesions and new aspects of sequelae. Italian Journal of 
Neurological Science, 2, 43-52. 
Larson, C. P. (1980). Efficacy of prenatal and postpartum 
home visits on child health and development. Pediatrics, 
66, 191-197. 
130 
Lasky R. E., Tyson, J. E., Rosenfeld, C.R., Krasinski, D., 
Dowling, S., & Gant, N. F. (1987). Disappointing follow-up 
findings of indigent high-risk newborns. American Journal 
of Diseases of Children, 141, 100-105. 
Lazzara, A., Ahmann, P., Dykes, F., Brann, A. w., & 
Schwartz, J. (1980). Clinical predictability of 
intraventricular hemorrhage in preterm infants. 
Pediatrics, 65, 30-34. 
Leblanc, R., & O'Gorman, A. M. (1980). Neonatal intracranial 
hemorrhage: A clinical and serial computerized tomographic 
study. Journal of Neurosurgery, 53, 642-651. 
Lees, B. J., & Cabal, L.A. (1981). Increased blood pressure 
following pupillary dilation with 2.5% phenylephrine 
hydrochloride in preterm infants. Pediatrics, 68, 231-234. 
Lefebvre, F., Bard, H., Veilleux, A., & Martel, C. (1988). 
Outcome at school-age of children with birthweights of 
1000 grams or less. Developmental Medicine and Child 
Neurology, 30, 170-180. 
Leijon, I., & Finnstrom, O. (1982). Correlation between 
neurological examination and behavioral assessment of the 
newborn infant. Early Human Development, 2, 119-130. 
Lester, B. M. (1987). Developmental outcome prediction from 
acoustic cry analysis in term and preterm infants. 
Pediatrics, 80, 529-534. 
Lester, B. M., Boukydis, C. F., McGrath, M., Censullo, M., 
Zahr, L., & Brazelton, T. B. (1990). Behavioral and 
psychophysiologic assessment of the preterm infant. 
Clinical Perinatology, 17, 155-171. 
Levene, M. I., & de Crespigny, L. (1983). Classification of 
intraventricular haemorrhage. Lancet, March 19, 643. 
Levene, M. I., Fawer, C. L., & Lamont, R. F. (1982). Risk 
factors in the development of intraventricular haemorrhage 
in the preterm neonate. Archives of Disease in Childhood, 
57, 410-417. 
Levene, M. I., & Start, D.R. (1981). A longitudinal study 
of post-hemorrhagic ventricular dilation in the newborn. 
Archives of Disease in Childhood, 56, 905-910. 
Levene, M. I., & de Vries, L. (1984). Extension of neonatal 
intraventricular hemorrhage. Archives of Disease in 
Childhood, 59, 631-636. 
131 
Levene, M. I., Wigglesworth, J. s., & Dubowitz, V. (1981). 
Cerebral structure and intraventricular haemorrhage in the 
neonate: A real-time ultrasound study. Archives of Disease 
in Childhood, 56, 416-424. 
Levi, S., Taylor, W., Robinson, L. E., & Levy, L. I. (1984). 
Analysis of morbidity and outcome of infants weighing less 
than 800 grams at birth. Southern Medical Journal, 77, 
975-978. 
Leviton, A., Kuban, K. C., Pagano, M., Brown, E. R., 
Krishnamoorthy, K. S., & Allred, E. N. (1988). Maternal 
toxemia and neonatal germinal matrix hemorrhage in 
intubated infants less than 1751 grams. Obstetrics and 
Gynecology, 72, 571-576. 
Leviton, A., van Marter, L., & Kuban, K. C. (1989). 
Respiratory distress syndrome and intracranial hemorrhage: 
Cause or association? Inferences from surfactant clinical 
trials. Pediatrics, 84, 915-922. 
Leviton, A., Pagano, M., & Kuban, K. C. (1988). Etiologic 
heterogeneity of intracranial hemorrhages in preterm 
newborns. Pediatrics Neurology,~, 274-278. 
Levitt, G. A., Mushin, A., Bellman, S., & Harvey, D.R. 
(1988). Outcome of preterm infants who suffered neonatal 
apneic attacks. Early Human Development, 16, 235-243. 
Lewis, M., & Bendersky, M. (1989). Cognitive and motor 
differences among low birthweight infants: Impact of 
intraventricular hemorrhage, medical risk and social 
class. Pediatrics, 83, 187-192. 
Li, A. K., Sauve, R. S., & Creighton, D. E. (1990). Early 
indicators of learning problems in high-risk children. 
Journal of Developmental and Behavioral Pediatrics, l.l, 1-
6 • 
Liechty, E. A., Gilmer, R. L., Bryson, C. Q., & Bull, M. J. 
(1983). Outcome of high-risk neonates with 
ventriculomegaly. Developmental Medicine and Child 
Neurology, 25, 162-168. 
Linn, P., Horowitz, F., & Fox, H., (1985). Stimulation in 
the NICU: Is more necessarily better? Clinical 
Perinatology, 12, 407-423. 
Lipper E., Lee K., Gartner L. M., & Grellong, B. (1981). 
Determinants of neurobehavioral outcome in low birthweight 
infants. Pediatrics, 67, 502-505. 
132 
Lipscomb, A. P., Thorburn, R. J., Reynolds, E. O. R., 
Stewart, A. L., Blackwell, R. J., Cusick, G., & Whitehead, 
M. D. (1981). Pneumothorax and cerebral haemorrhage in 
preterm infants. Lancet, Feb 21, 414-416. 
Lloyd, B. (1984). Outcome of very-low birthweight babies 
from Wolverhampton. Lancet, Sept 29, 739-741. 
Lloyd, B. W., Wheldall, K., & Perks, D. (1988). Controlled 
study of intelligence and school performance of very-low 
birthweight children from a defined geographical area. 
Developmental Medicine and Child Neurology, 30, 36-42. 
Lott, J. W. (1989). Developmental care of the preterm 
infant. Neonatal Network, 2, 21-28. 
Lou, H. C., Lassen, N. A., & Friis-Hansen, B. (1979). 
Impaired autoregulation of cerebral blood-flow in the 
distressed newborn. Journal of Pediatrics, 94 , 118 - 121. 
Low, J. A . , Galbraith, R. S., Muir, D. w., Broekhoven, L. 
H., Wilkinson, J. W., & Karchmar, E. J. (1985). The 
contribution of fetal-newborn complications to motor and 
cognitive deficits. Developmental Medicine and Child 
Neurology, 27, 578-587. 
Low, J., Galbraith, R., Sauerbrei, E., Muir, D., Killen, H., 
Pater, E., & Karchmar, E. J. (1986). Motor and cognitive 
development of infants with intraventricular hemorrhage, 
ventriculomegaly or periventricular parenchymal lesions. 
American Journal of Obstetrics and Gynecology, 155, 750-
756. 
Lubchenco, L. o., Butterfield, L., Delaney-Black, V., 
Goldson, E., Koops, B., & Lazotte, D. (1989). Outcome of 
very-low birthweight infants: Does antepartum versus 
neonatal referral have a better impact on mortality, 
morbidity, or long-term outcome? American Journal of 
Obstetrics and Gynecology, 160, 539-545. 
Lumley, J, Kitchen, W. H., Roy, R. N., Yu, V. Y., & Drew, J. 
H. (1988). The survival of extremely-low birthweight 
infants in Victoria: 1982-1985. Medical Journal of 
Australia, 149, 242, 244-246. 
Luthy, D. A., Shy, K. K., Strickland, D., Wilson, J., 
Bennett, F. c., Brown, z. A., & Benedetti, T. J. (1987). 
Status of infants at birth and risk for adverse neonatal 
events and long-term sequelae: A study in low birthweight 
infants. American Journal of Obstetrics and Gynecology, 
157, 676-679. 
133 
Malatesta, C. z., Culver, C., Tesman, J. R., & Shepard, B. 
(1980). The development of emotion expression during the 
first two years of life. Monograph of the Society for 
Research in Child Development, 54, 1-136. 
Malatesta, C. z., Grigoryev, P., Lamb, C., Albin, M., & 
Culver, C. (1986). Emotion socialization and expressive 
development in preterm and full term infants . Child 
Development, !2.J_, 316-330. 
Marlow, M., D'Souza, S . W., & Chiswick, M. L . (1987). 
Neurodevelopmental outcome in babies weighing less than 
2001 grams at birth. British Medical Journal, 294, 1582-
1586. 
Marquis, P. J., Ruiz, N. A., Lundy, M. S., & Dillard, R. G. 
(1984). Retention of primitive reflexes and delayed motor 
development in very-low birthweight infants . Journal of 
Developmental and Behavioral Pediatrics, 2 , 124-126 . 
Marshall, T. A. , Marshall, F. Jr., & Reddy, P. P. (1982). 
Physiologic changes associated with ligation of the ductus 
arteriosus in preterm infants. Journal of Pediatrics, 101, 
749-753. 
Matilainen, R. (1987). The value of correction for age in 
the assessment of prematurely born children. Early Human 
Development, 15, 257-264. 
Mazer, B., Piper, M. C., & Ramsay, M. (1988) . Developmental 
outcome in very-low birthweight infants 6 to 36 months 
old. Journal of Developmental and Behavioral Pediatrics, 
.2., 293-297. 
McCarton-Daum, C . , Danziger, A., Ruff, H., & Vaughan, H. G. 
(1983). Periventricular low density as a predictor of 
neuro-behavioral outcome in low birthweight infants. 
Developmental Medicine in Child Neurology, 25, 559-565. 
McCormick, M. C. (1985). The contribution of low birthweight 
to infant mortality and childhood morbidity. New England 
Journal of Medicine, 312, 82-90. 
McCormick, M. C. (1989). Long-term follow-up of infants 
discharged from neonatal intensive care units. Journal of 
American Medical Association, 261, 1767-1772. 
McDonald, M.A., Sigman, M., & Ungerer, J. A. (1989). 
Intelligence and behavior problems in five-year-olds in 
relation to representational abilities in the second year 
of life. Journal of Developmental and Behavioral 
Pediatrics, 10, 86-91. 
134 
McDonald, M. M., Johnson, M. L., Rumack, C. M., Koops, B. 
L., Guggenheim, M.A., Babb, C., & Hathaway, W. E. (1984). 
Role of coagulopathy in newborn intracranial hemorrhage. 
Pediatrics, 74, 26-31. 
McDonald, M. M., Koops, B. L., Johnson, M. L., Guggenheim, 
M.A., Rumack, C. M., Mitchell, s. A., & Hathaway, w. E. 
(1984). Timing and antecedents of intracranial hemorrhage 
in the newborn. Pediatrics, 74, 32-36. 
McGee, R., Silva, P.A., & Williams, s. (1984). Perinatal, 
neurological, environmental and developmental 
characteristics of seven-year-old children with stable 
behavior problems. Child Psychiatry and Psychology, 25, 
573-586. 
McIntosh, N. , & Bone, C. (1984). Dilemmas of perinatal 
intensive care. British Journal of Hospital Medicine, 
February, 145-148. 
McMenamin, J.B., Shackelford, G.D., & Volpe, J. J. (1984). 
Outcome of neonatal intraventricular hemorrhage with 
periventricular echodense lesions. Annals of Neurology, 
15, 285-290. 
Medoff-Cooper, B. (1986). Temperament in very-low 
birthweight infants. Nursing Research, 35, 139-143. 
Medoff-Cooper, B., Delivoria-Papadopoulos, S., & Brooten, D. 
(1991). Serial neurobehavioral assessments in preterm 
infants. Nursing Research, 40, 94-97. 
Meidell, R., Marinelli, P., & Pettett, G. (1985). Perinatal 
factors associated with early-onset intracranial 
hemorrhage in premature infants: A prospective study. 
American Journal of Diseases of Children, 139, 160-163. 
Meisels, S. J., Plunkett, J. w., Roloff, D., Fasick, P., & 
Stiefel, A. S. (1986). Growth and development of preterm 
infants with respiratory distress syndrome and 
bronchopulmonary dysplasia. Pediatrics, 77, 345-352. 
Ment, L. R. (1985). Prevention of neonatal intraventricular 
hemorrhage. New England Journal of Medicine, 312, 1385-
1387. 
Ment, L. R., Duncan, C. C., & Ehrenkranz, R. A. (1987a). 
Perinatal cerebral infarction. Seminars in Perinatology, 
11, 142-154. 
Ment, L. R., Duncan, C. c., & Ehrenkranz, R. A. (1987b). 
Intraventricular hemorrhage of the preterm neonate. 
Seminars in Perinatology, 11, 132-141. 
135 
Ment, L. R., Duncan, C. C., Ehrenkranz, R. A., Kleinman, C. 
S., Taylor, K. J., Scott, D. T., Gettner, P., Sherwonit, 
E., & Williams, J. (1988). Randomized low-dose 
indomethacin trial for prevention of intraventricular 
hemorrhage in very-low birthweight neonates. Journal of 
Pediatrics, 112, 948-955. 
Ment, L. R., Ehrenkranz, R. A., & Duncan, C. C. (1988). 
Intraventricular hemorrhage of the preterm neonate: 
Prevention studies. Seminars in Perinatology, 12, 359-372. 
Ment, L. R., Scott, D., Ehrenkranz, R., Rothman, S., Duncan, 
C., & Warshaw, J. (1982). Neonates of 1250 grams 
birthweight. Prospective neurodevelopmental evaluation 
during the first year post-term. Pediatrics, 70, 292-296. 
Menyuk, P., Liebergott, J., Schultz, M., Chesnick, M., & 
Ferrier, L. (1991). Patterns of early lexical and 
cognitive development in premature and full term infants. 
Journal of Speech and Hearing Research, 34, 88-94. 
Meyer, S. G. (1989). Developmental psychology casebook. 
Developmental follow-up of children with multiple risks 
for learning disabilities. Journal of Perinatology, 2, 
212-214. 
Miall-Allen, V. M., de Vries, L. S., Dubowitz, L. M. S., & 
Whitelaw, A.G. L. (1989). Blood pressure fluctuation and 
intraventricular hemorrhage in the preterm infant of less 
than 31 weeks' gestation. Pediatrics, 83, 657-661. 
Miall-Allen, V. M., de Vries, L. S., & Whitelaw, A.G. L. 
(1987). Mean arterial pressure and neonatal cerebral 
lesions. Archives of Disease in Childhood, 62, 1068-1069. 
Michelson, K., Lindahl, E., Parre, M., Helenius, M. (1984). 
Nine-year follow-up of infants weighing 1500 grams or less 
at birth. Acta Paediatrica Scandinavia, 73, 835-841. 
Miller, G., Dubowitz, L., & Palmer, P. (1984). Follow-up of 
pre-term infants: Is correction of the developmental 
quotient for prematurity helpful? Early Human Development, 
2, 137-144. 
Miller, M. D., & Ottinger, D.R. (1986). Influence of 
labeling on ratings of infant behavior: A prematurity 
prejudice. Journal of Pediatric Psychology, 11, 561-572. 
Milligan, D. W. A. (1980). Failure of autoregulation and 
intraventricular hemorrhage in preterm infants. Lancet, 
April 26, 896-898. 
136 
de la Monte, S. M., Hsu, F. I., Hedley-Whyte, E.T., & 
Kupsky, w. (1990). Morphometric analysis of the human 
infant brain: Effects of intraventricular hemorrhage and 
periventricular leukomalacia. Journal of Child Neurology, 
2, 101-110. 
Morales, W. J. (1987). Effect of intraventricular hemorrhage 
on the one-year mental and neurologic handicaps of the 
very-low birthweight infant. Obstetrics and Gynecology, 
70, 111-114. 
Morales, W. J., & Koerten, J. (1986). Obstetric management 
and intraventricular hemorrhage in very-low birthweight 
infants. Obstetrics and Gynecology, 68, 35-39. 
Morales, w. J., O'Brien, W. F., Knuppel, R. A., Gaylord, S., 
& Hayes, P. (1989). The effect of mode of delivery on the 
risk of intraventricular hemorrhage in nondiscordant twin 
gestations under 1500 grams. Obstetrics and Gynecology, 
73, 107-110. 
Morante, A., Dubowitz, L. M., Levene, M., & Dubowitz, V. 
(1982). The development of visual function in normal and 
neurologically abnormal preterm and full term infants. 
Developmental Medicine and Child Neurology, 24, 771-784. 
Morgan, M., Benson, J., & Cooke, R. w. I (1981). Ethamsylate 
reduces the incidence of periventricular haemorrhage in 
very-low birthweight babies. Lancet, October 17, 830-831. 
Morley, R., Brooke, O. G., Cole, T. J., Powell, R., & Lucas, 
A. (1990). Birthweight ratio and outcome in preterm 
infants. Archives of Disease in Childhood, 65, 30-34. 
Moscoso, P., Goldberg, R. N., Jamieson, K. J., & Bancalari, 
E. (1983). Spontaneous elevation in arterial blood 
pressure during the first hours of life in the very-low 
birthweight infant. Journal of Pediatrics, 103, 114-117. 
Murphy, T. F., Nichter, C. A., & Liden, C.B. (1982). 
Developmental outcome of the high-risk infant: A review of 
methodological issues. Seminars in Perinatology, ~, 353-
364. 
Nakamura, Y., Harada, K., Hashimoto, T., & Fukuda, S. 
(1990). A statistical study of autopsied cases of neonatal 
intraventricular hemorrhage. Archives of Pathology and 
Laboratory Medicine, 114, 966-969. 
137 
Newton, E. R., Haering, W. A., Kennedy, J. L., Jr., 
Herschel, M., Cetrulo, C. L., & Feingold, M. (1986). 
Effect of mode of delivery on morbidity and mortality of 
infants at early gestational age. Obstetrics and 
Gynecology, 67, 507-511. 
Ng, P. C., & Dear, P.R. (1990). The predictive value of a 
normal ultrasound scan in the preterm baby: A 
meta-analysis. Acta Paediatrica Scandinavia, 79, 286-291. 
Nickel, R., Bennett, F., & Lamson, F. (1983). School 
performance of children with birthweights of 1000 grams or 
less. American Journal of Diseases of Children, 136, 105 -
110. 
Noble-Jamieson, C. M., Lukeman, D., Silverman, M., & Davies, 
P.A. (1982). Low birthweight children at school-age: 
Neurological, psychological and pulmonary function. 
Seminars in Perinatology, ~, 266-273. 
Nurcombe, B., Howell, C. T., Rauh, V. A., Teti, D. M., 
Ruoff, P., & Brennan, J. (1984). An intervention program 
for mothers of low-birthweight infants: Preliminary 
results. Journal of the American Academy of Child 
Psychiatry, 23, 319-325. 
Nwaesei, C. G., Allen, A. C., Vincer, M. J., Brown, S. J., 
Stinson, D. A., Evans, J. R., & Byrne, J.M. (1988). 
Effect of timing of cerebral ultrasonography on the 
prediction of later neurodevelopmental outcome in 
high-risk preterm infants. Journal of Pediatrics, 112, 
970-975. 
Nwaesei, C. G., Young, D. C., Byrne, J.M., Vincer, M. J., 
Sampson, D., Evans, J. R., Allen, A. C., & Stinson, D. A . 
(1987). Preterm birth at 23 to 26 weeks' gestation: Is 
active obstetric management justified? American Journal 
of Obstetrics and Gynecology, 157, 890-897. 
Oberklaid, F., Prior, M., & Sanson, A. (1986). Temperament 
of preterm versus full term infants. Journal of 
Developmental and Behavioral Pediatrics, 2, 159-162. 
O'Connor, M. J. (1980). A comparison of preterm and full 
term infants on auditory discrimination at 4 months and on 
Bayley Scales of Infant Development at 18 months. Child 
Development, 51, 81-88. 
O'Reilly, K. A., O'Reilly, J. P., & Furuno, S. (1986). 
Predicting to nine-month performance of premature infants. 
Physical Therapy, 66, 508-515. 
138 
Orgill, A. A., Astbury, J., Bajuk, B., & Yu, V. Y. H. 
(1982a). Early development of infants 1000 grams or less 
at birth. Archives of Disease in Childhood, 57, 823-827. 
Orgill, A. A., Astbury, J., Bajuk, B., & Yu, V. Y. H. 
(1982b). Early neurodevelopmental outcome of very-low 
birthweight infants. Australian Paediatrics Journal, 18, 
193-196. 
den Ouden, L., van de Bor, M., van Bel, F., Janssen, H., 
Brand, R., & Ruys, J. (1990). Serum CK-BB activity in the 
preterm infant and outcome at two and four years of age. 
Developmental Medicine and Child Neurology, 32, 509-514. 
den Ouden, L., Rijken, M., Brand, R., Verloove-Vanhorick, S. 
P., & Ruys, J. H. (1991). Is it correct to correct? 
Developmental milestones in 555 "normal" preterms infants 
compared with term infants. Journal of Pediatrics, 118, 
399-404. 
den Ouden, L., Verloove-Vanhorick, S. P., van Zeben-van der 
Aa, D. M., Brand, R., & Ruys, J. H. (1990). Neonatal 
neurological dysfunction in a cohort of very preterm 
and/or very-low birthweight infants: Relation to other 
perinatal factors and outcome at two years. 
Neuropediatrics, 21, 66-71. 
Ozminkowski, R. J., Wortman, P. M., & Roloff, D. W. (1988). 
Inborn/outborn status and neonatal survival: A 
meta-analysis of non-randomized studies. Statistics in 
Medicine, 2, 1207-1221. 
Page, K. A. (1986). Predictors of outcome of low birthweight 
infants: A review of the literature and methodological 
issues. Physical Therapy, 66, 1252-1254. 
Palisano, R. J. (1986a). Concurrent and predictive 
validities of the Bayley Motor Scale and the Peabody 
Developmental Motor Scales. Physical Therapy, il, 1714-
1719. 
Palisano, R. J. (1986b). Use of chronological and adjusted 
ages to compare motor development of healthy preterm and 
full term infants. Developmental Medicine and Child 
Neurology, 28, 180-187. 
Palmer, P., Dubowitz, L. M. s., Levene, M. I., & Dubowitz, 
V. (1982). Developmental and neurological progress of 
preterm infants with intraventricular haemorrhage and 
ventricular dilation. Archives of Disease in Childhood, 
57, 748-753. 
Paludetto, R., Rinaldi, P., Mansi, G., Andolfi, M., & del 
Guidice, G. (1984). Early behavioral development of 
preterrn infants. Developmental Medicine and Child 
Neurology, 26, 347-352. 
139 
Paneth, N., Rudelli, R., Monte, w., Rodriguez, E., Pinto, 
J., Kairam, R., & Kazam, E. (1990). White matter necrosis 
in very-low birthweight infants: Neuropathologic and 
ultrasonographic findings in infants surviving six days or 
longer. Journal of Pediatrics, 116, 975-984. 
Pape, K. E. (1989). Etiology and pathogenesis of 
intraventricular hemorrhage in newborns [letter]. 
Pediatrics, 84, 382-385. 
Pape, K. E., Buncic, R. J., Ashby, S. & Fitzhardinge, P. M. 
(1978). The status at two years of low birthweight infants 
born in 1974 with birthweights of less than 1001 grams . 
Journal of Pediatrics, 92, 253-260. 
Pape, K. E., Bennett-Britton, S., Szyrnonowicz, W., Martin, 
D. J., Fitz, C.R . , & Becker, L. (1983). Diagnostic 
accuracy of neonatal brain imaging: A postmortem 
correlation of computed tomography and ultrasound scans. 
Journal of Pediatrics, 102, 275-280. 
Pape, K. E., & Wigglesworth, J. S. (1979) . Haemorrhage, 
ischemia and the perinatal brain. Philadelphia: J. B. 
Lippincott. 
Papile, L., Burstein, J., Burstein, R . , & Koffler, H. 
(1978). Incidence and evolution of subependyrnal and 
intraventricular hemorrhage: A study of infants with 
birthweights less than 1,500 grams. Journal of Pediatrics, 
92, 529-534. 
Papile, L., Munsick-Bruno, G., & Schaefer, A. (1983). 
Relationship of cerebral intraventricular hemorrhage and 
early childhood neurologic handicaps. Journal of 
Pediatrics, 103, 273-277. 
Papile, L., Munsick, G., Weaver, N. & Pecha, s. (1979). 
Cerebral intraventricular hemorrhage (CVH) in infants less 
than 1500 grams: Developmental follow-up at 1 year. 
Pediatric Research, 13, 527-528. 
Parkinson, C. E., Scrivener, R., Graves, L., Bunton, J., & 
Harvey, D. (1986). Behavioral differences of school-age 
children who were small-for-dates babies. Developmental 
Medicine and Child Neurology,~, 498-505. 
140 
Par t ridge, J.C., Babcock, D. S., Steichen, J. J., & Han, B. 
K. (1983). Optimal timing for diagnostic cranial 
ultrasound in low birthweight infants: Detection of 
intracranial hemorrhage and ventricular dilation. Journal 
of Pediatrics, 102, 281-287. 
Pasternak, J. F., & Volpe, J. J. (1979). Full recovery from 
pcolonged brainstem failure following intraventricular 
h3morrhage. Journal of Pediatrics, 95, 1046-1049. 
Peaclman, S. A., & Batton, D. G. (1988). Effect of birth 
ocder on intraventricular hemorrhage in very-low 
birthweight twins. Obstetrics and Gynecology, 11., 358-360. 
Ped3rson, D.R., Evans, B., Chance, G. W., Bento, s., & Fox, 
A. M. (1988). Predictors of one-year developmental status 
i1 low birthweight infants. Journal of Developmental and 
B3havioral Pediatrics,~, 287-292. 
Pen~, I. C., Teberg, A. J., & Finello, K. M. (1988). The 
pcemature small-for-gestational-age infant during the 
first year of life: Comparison by birthweight and 
g3stational age. Journal of Pediatrics, 113, 1066-1073. 
Perlman, J.M. (1989). Intraventricular hemorrhage. 
P3diatrics, 84, 913-915. 
Perlman, J.M., McMenamin, J. B., & Volpe, J. J. (1983). 
Fluctuating cerebral blood-flow velocity in respiratory 
distress syndrome. New England Journal of Medicine, 309, 
2~4-209. 
Perlman, J.M., & Volpe, J. J. (1983). Suctioning in the 
pceterm infant: Effects on cerebral blood-flow velocity, 
i1tracranial pressure and arterial blood pressure. 
Padiatrics, 72, 329-334. 
Perlman, J.M., & Volpe, J. J. (1986). Intraventricular 
remorrhage in extremely small, premature infants. American 
JJurnal of Diseases of Children, 140, 1122-1124. 
Perlman, J.M., & Volpe, J. J. (1990). Fluctuating blood 
pcessure and intraventricular hemorrhage [letter]. 
Padiatrics, 85, 620-622. 
Philip, A.G., & Allan, W. C. (1991). Does cesarean section 
pcotect against intraventricular hemorrhage in preterm 
.infants? Journal of Perinatology, 11, 3-8. 
Philip, A.G., Allan, W. C., Tito, A. M., & Wheeler, L. R. 
(1989). Intraventricular hemorrhage in preterm infants: 
!Eclining incidence in the 1980s. Pediatrics,.[!, 797-801. 
141 
Philip, A.G., Little, G. A., Polivy, D.R., & Lucey, J. F. 
(1981). Neonatal mortality risk for the eighties: The 
importance of birthweight and gestational age groups. 
Pediatrics, 68, 122-130. 
Piekkala, P., Kero, P., Sillanpaa, M., & Erkkola, R. (1989). 
The somatic growth of a regional birth cohort of 351 
preterm infants during the first 2 years of life. Journal 
of Perinatal Medicine, 17, 41-49. 
Piper, M. C., Byrne, P. J., Darrah, J., & Watt, M. J. 
(1989). Gross and fine motor development of preterm 
infants at 8 and 12 months of age. Developmental Medicine 
and Child Neurology, 31, 591-597. 
Piper, M. C., Byrne, P. J., & Pinnell, L. E. (1989). 
Influence of gestational age on early neuromotor . 
development in the preterm infant. American Journal of 
Perinatology, ~, 405-411. 
Piper, M. C., Darrah, J., & Byrne, P. (1989). Impact of 
gestational age on preterm motor development at four 
months chronological and adjusted ages. Child: Care, 
Health and Development, 15, 105-115. 
Piper, M. C., Kunos, V. I., Willis, D. M., & Mazer, B. 
(1985). Effect of gestational age on neurological 
functioning of the very-low birthweight infant at 40 
weeks. Developmental Medicine and Child Neurology, 27, 
596-605. 
Piper, M. C., Kunos, V. I., Willis, D. M., Mazer, B. L., 
Ramsay, M., & Silver, K. M. (1986). Early physical therapy 
effects on the high-risk infant: A randomized controlled 
trial. Pediatrics, 78, 216-224. 
Piper, M. C., Mazer, B., Silver, & Ramsay, M. (1988). 
Resolution of neurological symptoms in the high-risk 
infant during the first two years of life. Developmental 
Medicine and Child Neurology, 30, 26-35. 
Pleasure, J. R., Dhand, M., & Kaur, M. (1984). What is the 
lower limit of viability? Intact survival of a 440 gram 
infant. American Journal of Diseases in Children, 138, 
783-785. 
Portnoy, S., Callias, M., Wolke, D., & Gamsu, H. (1988). 
Five-year follow-up study of extremely-low birthweight 
infants. Developmental Medicine and Child Neurology, 30, 
590-598. 
142 
Powers, W. F., & Hegwood, P. D. (1989). Survival and 
ventilatory course of a regional cohort of very-low 
birthweight (501-1500 grams) infants. American Journal of 
Perinatology, ~' 427-432. 
Prechtl, H. F., Fargel, J. W., Weinmann, H. M., & Bakker, H. 
H. (1979). Postures, motility and respiration of low-risk 
preterm infants. Developmental Medicine and Child 
Neurology,.£!., 3-27. 
de Raeyrnaecker, D. M. (1988). Very-low birthweight and 
"dissociation of maturation": The hazards of the sensori-
motor development. Acta Paediatrica Scandinavia, 77, 71-
80. 
Ramey, C . T., Bryant, D. M., Sparling, J . J., & Wasik, B . H. 
(1984) . A biosocial systems perspective on environmental 
interventions for low birthweight infants. Clinical 
Obstetrics and Gynecology, n_, 672-691. 
Rantakallio, P., & von Wendt, L . (1985). Prognosis for 
low-birthweight infants up to the age of 14: A population 
study. Developmental Medicine and Child Neurology, 27, 
655-663. 
Rauh, V. A., Achenbach, T. M., Nurcombe, B., Howell, C. T., 
& Teti, D. M. (1988). Minimizing adverse effects of low 
birthweight: Four-year results of an early intervention 
program. Child Development, --2.2., 544-553. 
Rayburn, W. F., Donn, S. M., Kolin, M. G., & Schork, M.A. 
(1983). Obstetric care and intraventricular hemorrhage in 
the low birthweight infant. Obstetrics and Gynecology, 61, 
408-413. 
Resnick, M. B . , Armstrong, S., & Carter, R. L. (1988). 
Developmental intervention program for high-risk, 
premature infants: Effects on development and parent-
infant interactions. Journal of Developmental and 
Behavioral Pediatrics,~, 73-78. 
Resnick, M. B., Eyler, F. D., Nelson, R. M., Eitzman, D. V., 
& Bucciarelli, R. L. (1987). Developmental intervention 
for low birthweight infants: Improved early development 
outcome. Pediatrics, 80, 68-74. 
Reynolds, E. O., Hope, P. L., Hamilton, P.A., Baudin, J., 
deL. Costello, A. M., Bradford, B. C., & Wyatt, J. S. 
(1987). Probability of neurodevelopment disorders 
estimated from ultrasound appearances of brains of very 
preterrn infants. Developmental Medicine and Child 
Neurology, 29, 3-11. 
Richards, J. E. (1990). Low birthweight infants: Can we 
enhance their development? [Editorial]. Journal of 
American Medical Association, 263, 3069-3070. 
Richards, J. E., Parmelee, A.H., & Beckwith, L. (1986). 
143 
Spectral analysis of infant EEG and behavioral outcome at 
age five. Electroencephalography and Clinical 
Neurophysiology, 64, 1-11. 
Rickards, A. L., Ford, G., Kitchen, w., Doyle, L., 
Lissenden, J., & Keith, C. G. (1987). Extremely-low 
birthweight infants: Neurological, psychological, growth 
and health status beyond five years of age. Medical 
Journal of Australia, 147, 476-481. 
Rickards, A. L., Kitchen, W., Doyle, L., & Kelly, E. (1989). 
Correction of developmental and intelligence test scores 
for premature birth. Australian Paediatrics Journal, 25, 
127-129. 
Rickards, A. L., Ryan, M. M., & Kitchen, W. H. (1988). 
Longitudinal study of very-low birthweight infants: 
Intelligence and aspects of school progress at 14 years of 
age. Australian Paediatrics Journal, 24, 19-23. 
Riese, M. L. (1988a). Temperament in full term and preterm 
infants: Stability over ages 6 to 24 months. Journal of 
Developmental and Behavioral Pediatrics, 2, 6-11. 
Riese, M. L. (1988b). Size for gestational age and neonatal 
temperament in full term and preterm AGA-SGA twin pairs. 
Journal of Pediatric Psychology, 13, 521-530. 
Robertson, C. M., Etches, P. C., & Kyle, J.M. (1990). 
Eight-year school performance and growth of preterm, 
small-for- gestational age infants: A comparative study 
with subjects matched for birthweight or for gestational 
age. Journal of Pediatrics, 116, 19-26. 
Rose, s. A., Feldman, J. F., McCarton, C. M., & Wolfson, J. 
(1988). Information processing in seven-month-old infants 
as a function of risk status. Child Development, 59, 
589-603. 
Rose, s. A., Feldman, J. F., & Wallace, I. F. (1988). 
Individual differences in infants' information processing: 
Reliability, stability and prediction. Child Development, 
59, 1177-1197. 
Rose, s. A., & Wallace, I. F. (1985a). Visual recognition 
memory: A predictor of later cognitive functioning in 
preterms. Child Development, 2§_, 843-852. 
144 
Rose, S. A., & Wallace, I. F. (1985b). Cross-modal and 
intramodal transfer as predictors of mental development in 
full term and preterm infants. Developmental Psychology, 
21, 949-962. 
Ross, G. (1983). Mortality and morbidity in very-low 
birthweight infants. Pediatric Annals, 12, 32-44. 
Ross, G. (1987). Temperament of preterm infants: Its 
relationship to perinatal factors and one-year outcome. 
Journal of Developmental and Behavioral Pediatrics,~, 
106-110. 
Ross, G., Krauss, A. N., & Auld, P.A. M. (1983). Growth 
achievement in low birthweight premature infants: 
Relationship to neurobehavioral outcome at one year. 
Journal of Pediatrics, 103, 105-108. 
Ross, G., Lipper, E., & Auld, P. (1985a). Consistency and 
change in the development of premature infants weighing 
less than 1501 grams at birth. Pediatrics, 76, 885-891. 
Ross, G., Lipper, E., & Auld, P. (1985b). Physical growth 
and developmental outcome in very-low birthweight 
premature infants at three years of age. Journal of 
Pediatrics, 107, 284-286. 
Ross, G., Lipper, E., & Auld, P. (1986). Early predictors of 
neurodevelopmental outcome of very-low birthweight infants 
at three years. Developmental Medicine and Child 
Neurology, 28, 171-179. 
Ross, G., Lipper, E., & Auld, P. (1987). Hand preference of 
four-year-old children: Its relationship to premature 
birth and neurodevelopmental outcome. Developmental 
Medicine and Child Neurology, 29, 615-622. 
Ross, G., Lipper, E.G., & Auld, P. (1990a). Social 
competence and behavior problems in premature children at 
school-age. Pediatrics, 86, 391-397. 
Ross, G., Lipper, E.G., & Auld, P. (1990b). Growth 
achievement of very-low birthweight premature children at 
school-age. Journal of Pediatrics, 117, 307-309. 
Ross, G., Schechner, S., Frayer, w. w., & Auld, P. (1982). 
Neonatal precursors of cognitive development in low 
birthweight children. Seminars in Perinatology, ~, 317-
326. 
145 
Rothberg, A. D., Maisels, M. J., Bagnato, S., Murphy, J., 
Gifford K., & McKinley, K. (1983). Infants weighing 1000 
grams or less at birth: Developmental outcome for 
ventilated and non-ventilated infants. Pediatrics, 71, 
599-602. 
Rothberg, A. D., Maisels, M. J., Bagnato, S., Murphy, J., 
Gifford, K., McKinley, K., Palmer, E. A., & Vannucci, R. 
C. (1981). Outcome for survivors of mechanical ventilation 
weighing less than 1250 grams at birth . Journal of 
Pediatrics, 98, 106-111. 
Rubin, R. C . , Hochwald, G. , Tiell, M., Epstein, F., Ghatak, 
N., & Wisniewski, H. (1976). Hydrocephalus: III. 
Reconstitution of the cerebral cortical mantle following 
ventricular shunting. Surgical Neurology, 2, 179 - 183. 
Rubin, R. C., Hochwald, G. M. , Ti ell, M., & Liwnicz , B . H. 
(1976). Hydrocephalus: II . Cell number and size, and 
myelin content of the pre - shunted cerebral cortical 
mantle . Surgical Neurology, 2, 115-118. 
Rubin, R . C., Hochwald, G., Tiell, M., Mizutani, H., & 
Ghatak, N. (1976). Hydrocephalus: I. Histological and 
ultrastructural changes in the pre-shunted cortical 
mantle. Surgical Neurology, 2, 109-114. 
Ruff, H. A. (1986). Attention and organization of behavior 
in high-risk infants. Journal of Developmental and 
Behavioral Pediatrics, 2, 298-301. 
Ruff, H. A., Lawson, K. R., Parrinello, R . , & Weissberg, R. 
(1990). Long-term stability of individual differences in 
sustained attention in the early years. Child Development, 
.§l_, 60-75. 
Ruiz, M. P., LeFever, J. A., Hakanson, D. O., Clark, D. A., 
& Williams, M. L. (1981). Early development of infants of 
birthweight less that 1000 grams with reference to 
mechanical ventilation in the newborn period. Pediatrics, 
68, 330-335. 
Rumack, C. M., Manco-Johnson, M. L., Manco-Johnson, M. J., 
Koops, B. L., Hathaway, W. E., & Appareti, K. (1985). 
Timing and course of neonatal intracranial hemorrhage 
using real-time ultrasound. Radiology, 154, 101-105. 
Ruys, J. H., Dudok-van Heel, I., & de Leeuw, R. (1989). 
Clinical outcome of small-for-gestational-age preterm 
infants. Journal of Perinatal Medicine, 17, 77-83. 
146 
Saigal, s., & O'Brodovich, H. (1987). Long-term outcome of 
preterm infants with respiratory disease. Clinical 
Perinatology, 14, 635-650. 
Saigal, A., Rosenbaum, P., Stoskopf, B., & Milner, R. 
(1982). Follow-up of infants 501 to 1500 grams birthweight 
delivered to residents of a geographically defined region 
with perinatal intensive care facilities. Journal of 
Pediatrics, 100, 606-613. 
Saigal, s., Rosenbaum, P., Stoskopf, B., & Sinclair, J.C. 
(1984). Outcome in infants 501 to 1000 grams birthweight 
delivered to residents of the McMaster health region. 
Journal of Pediatrics, 105, 969-976. 
Saigal, S., Szatmari, P., Rosenbaum, P., Campbell, D., & 
King, S. (1990). Intellectual and functional status at 
school entry of children who weighed 1000 grams or less at 
birth: A regional perspective of births in the 1980s. 
Journal of Pediatrics, 116, 409-416. 
Salamy, A., Davis, S., Eldredge, L., Wakeley, A., & Tooley, 
W. H. (1988). Neonatal status: An objective scoring method 
for identifying infants at risk for poor outcome. Early 
Human Development, 17, 233-243 . 
Salamy, A., Mendelson, T., Tooley, W. H., & Chaplin, E. R. 
(1980). Differential development of brainstem potentials 
in healthy and high-risk infants. Science, 210, 553-555. 
Sameroff, A. J. (1981). Longitudinal studies of preterm 
infants. In Friedman, S. L., & Sigman, M. (Eds.), Preterm 
birth and psychological development. Toronto: Academic 
Press. 
Sanchez-Ramos, L. (1987). Prevention of intraventricular 
hemorrhage in very-low birthweight infants by maternally 
administered phenobarbital [Letter]. Obstetrics and 
Gynecology, 69, 684-685. 
Sann, L., Darre, E., Lasne, Y., Bourgeois, J., & Bethenod, 
M. (1986). Effects of prematurity and dysmaturity on 
growth at age five years. Journal of Pediatrics, 109, 
681-686. 
Sasidharan, P., Marquez, E., Dizon, E., & Sridhar, C. V. 
(1986). Developmental outcome of infants with severe 
intracranial-intraventricular hemorrhage and hydrocephalus 
with and without ventriculoperitoneal shunt. Child's 
Nervous System,~, 149-152. 
147 
Scher, M. S. (1988). A developmental marker of central 
nervous system maturation: Part I. Pediatric Neurology,~, 
265-273. 
Scher, M. S., Dobson, V., Carpenter, N. A., & Guthrie, R. D. 
(1989). Visual and neurological outcome of infants with 
periventricular leukomalacia. Developmental Medicine and 
Child Neurology, 31, 353-365. 
Schraeder, B. D. (1986). Developmental progress in very-low 
birthweight infants during the first year of life. Nursing 
Research, 35, 237-242. 
Schraeder, B . D. (1987). The influence of multiple risk 
factors on very-low birthweight infants. Nursing Papers, 
19, 59-73. 
Schraeder, B. D., Rappaport, J., & Courtwright, L. (1987) . 
Preschool development very-low birthweight infants. Image : 
Journal of Nursing Scholarship, 19, 174-178. 
Schub, H. S., Ahmann, P.A., Dykes, F. D., Lazzara, A., & 
Blumenstein, B. (Sponsored by Schwartz, J. F.) (1981). 
Prospective long-term follow-up of prematures with 
subependymal/intraventricular hemorrhage. Pediatric 
Research, 15, 711. 
Scott, C. (1987). Premature infants in later childhood: Some 
recent follow-up results. Seminars in Perinatology, 11, 
191-199. 
Scott, D. T., & Ment, L. R. (1982). Prognostic implications 
of germinal matrix and intraventricular hemorrhage in 
preterm infants: Further evidence for late deficits. 
Annals of Neurology, 12, 226. 
Scott, D. T., Ment, L. R., Ehrenkranz, R. A., & Warshaw, J. 
B. (1984). Evidence for late developmental deficit in 
very-low birthweight infants surviving intraventricular 
hemorrhage. Child's Brain, 11, 261-269. 
Scott, D. T., Ment, L., & Warshaw, J. (1982). Follow-up of 
very-low birthweight infants: Late developmental sequelae 
in GMH/IVH survivors. Pediatric Research, 15, 341. 
Scott, D. T., & Spiker, D. (1989). Research on the sequelae 
of prematurity: Early learning, early interventions and 
later outcomes. Seminars in Perinatology, U, 495-505. 
Sell, E. (1986). Outcome of very-low birthweight infants. 
Clinical Perinatology, 13, 2. 
148 
Setzer, E. S., Goldberg, R. N., Ahmed, F., Frank, J. L., 
Morse, B. M., & Bancalari, E. (1983). Indomethacin-induced 
platelet dysfunction and intracranial hemorrhage (ICH) in 
the premature infant. Pediatric Research, 17, 335A. 
Setzer, E. s., Webb, I. B., Wassenaar, J. w., Reeder, J. D., 
Mehta, P. S., & Eitzman, D. V. (1982). Platelet 
dysfunction and intraventricular hemorrhage in the 
premature infant. Journal of Pediatrics, 100, 599-605 . 
Shaffer, S. G., Quimiro, C. L., Anderson, J. V., & Hall, R. 
T. (1987). Postnatal weight changes in low birthweight 
infants. Pediatrics, 79, 702-705. 
Shankaran, S., Bedard, M. P . , & Slovis, T. L. (1983). 
Periventricular-intraventricular hemorrhage (PVH-IVH) in 
an outborn population: Timing of hemorrhage and change in 
incidence. Pediatric Research, 17, 335A. 
Shankaran, S., Slovis, T. L., Bedard, M. P., & Poland, R. L . 
(1982). Sonographic classification of intracranial 
hemorrhage. A prognostic indicator of mortality, morbidity 
and short-term neurologic outcome . Journal of Pediatrics, 
100, 469-475. 
Shapiro, S., McCormick, M. C., Starfield, B . H., & Crawley 
B. (1983). Changes in infant morbidity associated with 
decreased neonatal mortality. Pediatrics, 72, 408-415 . 
Shennan, A. T., & Miligan, J. E. (1980). The growth and 
development of infants weighing 1000 to 2000 grams at 
birth and delivered in a perinatal unit. American Journal 
of Obstetrics and Gynecology, 136, 273-275. 
Sheridan, M. S. (1987). Prematures enter school: A follow-up 
study. Hawaiian Medical Journal, 46, 235-237, 276. 
Shinnar, S., Molteni, R., Gamman, K., D'Souza, B., Altman, 
J., & Freeman, J. (1982). Intraventricular hemorrhage in 
the preterm infant: A changing outlook. New England 
Journal of Medicine, 306, 1464-1468. 
Shirley, M. (1939). A behavior syndrome characterizing 
prematurely born children. Child Development, 1.Q, 115-128. 
Shucard, D. W., Shucard, J. L., & Thomas, D. G. (1988). 
Neurophysiological studies of human cognitive development 
in premature infants: An approach to the study of 
maturational brain processes. Neurotoxicology, ~' 299-316. 
149 
Siegel, L. S. (1982). Reproductive, perinatal, and 
environmental factors as predictors of the cognitive and 
language development of preterm and full term infants. 
Child Development, 53, 963-973. 
Siegel, L. S., (1983). Correction for prematurity and its 
consequences for the assessment of the very-low 
birthweight infant. Child Development, 54, 1174-1188. 
Siegel, L. S . , Saigal, S., Rosenbaum, R., Morton, R. A., 
Young, A., Bernbaum, s., & Stoskopf, B. (1982). Predictors 
of development in preterm and full term infants: A model 
for detecting the at-risk child. Journal of Pediatric 
Psychology, 2, 135-148. 
Sigman, M., Cohen, S. E., Beckwith, L., & Parmelee, A. H. 
(1981). Social and familial influences on the development 
of preterm infants. Journal of Pediatric Psychology,~, 
1-13. 
Silva, P.A., McGee, R., & Williams, S. (1984). A 
longitudinal study of the intelligence and behavior of 
preterm and small-for-gestational-age children. Journal of 
Developmental Behavior Pediatrics, 2, 1-5 . 
Simonds, J. F . , & Aston, L. (1981). Relationship between 
minor physical anomalies, perinatal complications and 
psychiatric diagnoses i n children. Psychiatry Research,~, 
181-188. 
Skouteli, H. N., Dubowitz, L. M. S., Levene, M. I., & 
Miller, G. (1985) . Predictors for survival and normal 
neurodevelopmental outcome of infants weighing less than 
1001 grams at birth. Developmental Medicine and Child 
Neurology, JJ_, 588-595. 
Skov, H., Lou, H., & Pedersen, H. (1984). Perinatal brain 
ischaemia: Impact at four years of age. Developmental 
Medicine and Child Neurology, 26, 353-357. 
Skullerud, K., & Westre, B. (1986). Frequency and prognostic 
significance of germinal matrix hemorrhage, 
periventricular leukomalacia and pontosubicular necrosis 
in preterm neonates. Acta Neuropathologica Berlin, 70, 
257-261. 
Smith, L., Somner, F. F., & von Tetzchner, S. (1982). A 
longitudinal study of low birthweight children: 
Reproductive, perinatal and environmental prcursors of 
developmental status at three years of age. Seminars in 
Perinatology, ~' 294-304. 
150 
Smith, M., Sostek, A., Katz, K., & Subramanian, L. (1984). 
Intraventricular hemorrhage: A limited predictor of 
outcome in premature infants. Pediatric Research, 18, 
338a. 
Smith, W. L., McGuinness, G., Cavanaugh, D., & Courtney, S. 
(1983). Ultrasound screening of premature infants: 
Longitudinal follow-up of intracranial hemorrhage. 
Radiology, 147, 445-448. 
Sostek, A. M., Smith, Y. F., Katz, K., & Grant E.G. (1987). 
Developmental outcome of preterrn infants with 
intraventricular hemorrhage at one and two years of age. 
Child Development, 58, 779-786. 
Speer, M. E., Blifeld, C., Rudolph, A. J., Chadda, P., 
Holbein, M. E . B., & Hittner, H. M. (1984). 
Intraventricular hemorrhage and vitamin E in the very-low 
birthweight infant: Evidence of efficacy of early 
intramuscular vitamin E administration. Pediatrics, 74, 
1107-1111. 
Spungen, L. B., & Farran, A. c. (1986). Effect of intensive 
care unit exposure on temperament in low birthweight, 
preterm infants. Journal of Developmental and Behavioral 
Pediatrics, 2, 288-292. 
Spungen, L.B., Kurtzberg, D., & Vaughan, H. G. (1985). 
Patterns of looking behavior in full term and low 
birthweight infants at 40 weeks' post-conceptional age . 
Journal of Developmental and Behavioral Pediatrics,~, 
287-294. 
St. Clair, K. (1978). Neonatal assessment procedures: An 
historical review. Child Development, 49, 280-292. 
Steiner, E. s., Sanders, E. M., Phillips, E. C. K., & 
Maddock, C.R. (1980). Very-low birthweight children at 
school-age: Comparison of neonatal management methods. 
British Medical Journal, 281, 1237-1240. 
Stevenson, M. B., Roach, M.A., Levitt, L.A., Miller, J. 
F., & Chapman, R. S. (1988). Early receptive and 
productive language skills in preterm and full term eight-
month-old infants. Journal of Psycholinguistic Research, 
17, 169-183. 
Stewart, A. L. (1988). Prediction of long-term outcome in 
high-risk infants: The use of objective measures of brain 
structure and function in the neonatal intensive care 
unit. Baillieres Clinics of Obstetrics and Gynaecology,~' 
221-236. 
151 
Stewart, A. L., deL. Costello, A. M., Hamilton, P.A., 
Baudin, J., Townsend, J., Bradford, B. C., & Reynolds, E. 
O. (1989). Relationship between neurodevelopmental status 
of very preterm infants at one and four years. 
Developmental Medicine and Child Neurology, 31, 756-765. 
Stewart, A. L., Hope, P. L., Hamilton, P., deL Costello, A. 
M., Baudin, J., Bradford, B., Amiel-Tison, C., & Reynolds, 
E. (1988). Prediction in very preterm infants of 
satisfactory neurodevelopmental progress at 12 months. 
Developmental Medicine and Child Neurology, 30, 53-63. 
Stewart, A. L., Reynolds, E. O., Hope, P. L., Hamilton, P. 
A., Baudin, J., deL Costello, A. M., Bradford, B. C., & 
Wyatt, J. S. (1987). Probability of neurodevelopmental 
disorders estimated from ultrasound appearance of brains 
of very preterm infants. Developmental Medicine and Child 
Neurology, 12., 3-11. 
Stewart, A. L., Reynolds, E. O. R., & Lipscomb, A. P. 
(1983). Outcome for infants of very-low birthweight: 
Survey of world literature. Lancet, May 9, 1038-1040. 
Stewart, A. L., Thorburn, R. J., Hope, P. L., Goldsmith, M., 
Lipscomb, A. P., & Reynolds, E. O. (1983). Ultrasound 
appearance of the brain in very preterm infants and 
neurodevelopmental outcome at 18 months of age. Archives 
of Disease in Childhood, 58, 598-604. 
Stewart, A. L., Turcan, D. M., Rawlings, G., & Reynolds, E. 
o. R. (1977). Prognosis for infants weighing 1000 grams or 
less at birth. Archives of Disease in Childhood, g, 97-
104. 
Strauss, A., Kirz, D., Modanlou, H. D., & Freeman, R. K. 
(1985). Perinatal events and intraventricular/ 
subependymal hemorrhage in the very-low birthweight 
infant. American Journal of Obstetrics and Gynecology, 
151, 1022-1027. 
Sugar, M. (1977). Five early milestones in premature 
infants. Child Psychiatry and Human Development,~' 11-24. 
Sugita, K., Iai, M., Makajima, H., & Ohta, R. (1988). 
Consistency and changes in the development of extremely-
low birthweight infants. Brain Development, 10, 231-235. 
Svenningsen, N. W., Stjernqvist, K., Stavenow, S., & 
Hellstrom-Westas, L. (1989). Neonatal outcome of 
extremely-small low birthweight liveborn infants below 901 
grams in a Swedish population. Acta Paediatrica 
Scandinavia,~' 180-188. 
152 
Sykes, G. S., Molloy, P. M., Johnson, P., Gu, W., Ashworth, 
F., Stirrat, G. M., & Turnbull, A. C. (1982). Do apgar 
scores indicate asphyxia? Lancet, Feb 27, 494-496. 
Szajnberg, N., Ward, M. J., Krauss, A., & Kessler, D. B. 
(1987). Low birthweight prematures: Prevention, 
intervention and maternal attitude. Child Psychiatry and 
Human Development, 17, 152-1654 
Szymonowicz, w., Schafler, K., Cussen, L. J., & Yu, V. Y. 
(1984). Ultrasound and necropsy study of periventricular 
haemorrhage in preterm infants. Archives of Disease in 
Childhood, 22_, 637-642. 
Szymonowicz, w., & Yu, V. Y. (1984). Timing and evolution of 
periventricular haemorrhage in infants weighing 1250 grams 
or less at birth. Archives of Disease in Childhood, 22., 7-
12. 
Szymonowicz, W., Yu, V. Y., Bajuk, B., & Astubry, J. (1986). 
Neurodevelopmental outcome of periventricular haemorrhage 
and leukomalacia in infants 1250 grams or less at birth. 
Early Human Development, 14, 1-7. 
Szymonowicz, W., Yu, V. Y., & Wilson, F. E. (1984). 
Antecedents of periventricular haemorrhage in infants 
weighing 1250 grams or less at birth. Archives of Disease 
in Childhood, 22., 13-17. 
Takashima, S., Mito, T., Houdou, S., & Ando, Y. (1989). 
Relationship between periventricular hemorrhage, 
leukomalacia and brainstem lesions in prematurely born 
infants. Brain Development, 11, 121-124. 
Tarby, T. J., & Volpe, J. J. (1982). Intraventricular 
hemorrhage in the premature infant. Pediatric Clinics of 
North America, 29, 1077-1104. 
Taylor, D. A,, Hill, A., Fishman, M.A., & Volpe, J. J. 
(1981). Treatment of posthemorrhagic hydrocephalus with 
glycerol. Annals of Neurology, 10, 297. 
Tejani, N., Rebold, B., Tuck, s., Ditroia, D., Sutro, W., & 
Verma, U. (1984). Obstetric factors in the causation of 
early periventricular-intraventricular hemorrhage. 
Obstetrics and Gynecology, ll, 510-515. 
Tejani, N., & Verma, U. L. (1989). Correlation of apgar 
scores and umbilical artery acid-base status to mortality 
and morbidity in the low birthweight neonate. Obstetrics 
and Gynecology, 73, 597-600. 
153 
Tejani, N., Verma, U., Hameed, C., & Chayen, B. (1987). 
Method and route of delivery in the low birthweight vertex 
presentation correlated with early periventricular/ 
intraventricular hemorrhage. Obstetrics and Gynecology, 
69, 1-4. 
Tejani, N., Verma, u., Shiffman, R., & Chayen, B. (1987). 
Effect of route of delivery on periventricular/ 
intraventricular hemorrhage in the low birthweight fetus 
with a breech presentation. Journal of Reproductive 
Medicine, l.l., 911-914. 
TeKolste, K. A., Bennett, F. C., & Mack, L.A. (1985). 
Follow-up of infants receiving cranial ultrasound for 
intracranial hemorrhage. American Journal of Diseases of 
Children, 139, 299-303. 
Thoman, E . B., & Ingersoll, E. w. (1989). The human nature 
of the youngest humans: Prematurly born babies. Seminars 
in Perinatology, 13, 482-494. 
Thompson, M. H., & Khot, A. S. (1985). Impact of neonatal 
intensive care. Archives of Disease in Childhood, 60, 213-
214. 
Thorburn, R. J., Lipscomb, A. P., Stewart, A. L., Reynolds, 
E. O., & Hope, P. L . (1982). Timing and antecedents of 
periventricular haemorrhage and of cerebral atrophy in 
very preterm infants. Early Human Development, 2, 221-238. 
Thorburn, R. J., Lipscomb, A. P., Stewart, A. L., Reynolds, 
E. o., Hope, P. L., & Pape, K. E. (1981). Prediction of 
death and major handicap in very preterm infants by brain 
ultrasound. Lancet, May 23, 1119-1121. 
Tilford, J. A. (1976). The relationship between gestational 
age and adaptive behavior. Merrill Palmer Quarterly, 22, 
319-326. 
Touwen, B. C. (1986). Very-low birthweight infants. European 
Journal of Pediatrics, 145, 460. 
Touwen, B. C. (1990). Variability and stereotypy of 
spontaneous motility as a predictor of neurological 
development of preterm infants. Developmental Medicine and 
Child Neurology, 32, 501-508. 
Tronick, E. z., Scanlon, K. B., & Scanlon, J, w. (1985). A 
comparative analysis of the validity of several approaches 
to the scoring of the behavior of the preterm infant. 
Infant Behavior and Development,~, 395-411. 
154 
Tudehope, D. I., Burns, Y., Callaghan, M., Mohay, H., & 
Silcock, A. (1983). The relationship between intrauterine 
and postnatal growth on the subsequent psychomotor 
development of very-low birthweight (VLBW) infants. 
Australian Paediatrics Journal, li, 3-8. 
Tudehope, D. I., Masel, J., Mohay, H., O'Callaghan, M., 
Burns, Y., Rogers, Y., & Williams, G. (1989). Neonatal 
cranial ultrasonography as predictor of two-year outcome 
of very-low birthweight infants. Australian Pediatrics 
Journal, 25, 66-71. 
Ungerer, J. A., & Sigman, M. (1983). Developmental lags in 
preterm infants from one to three years of age. Child 
Development, 54, 1217-1228. 
van Bel, F., van de Bor, M., Stijnen , T., Baan, J., & Ruys, 
J. H. (1987). Aetiological role of cerebral blood-flow 
alterations in development and extension of peri-
intraventricular haemorrhage. Developmental Medicine and 
Child Neurology, 29, 601-614 . 
van Bel, F., den Ouden, L., van de Bor, M. , Stijnen, T., 
Baan, J., & Ruys, J. H. (1989). Cerebral blood-flow 
velocity during the first week of life of preterm infants 
and neurodevelopment at two years. Developmental Medicine 
and Child Neurology, 29, 601-614 . 
van de Bor, M., van Bel, F., Lineman, R., & Ruys, J. H. 
(1986). Perinatal factors and periventricular-
intraventricular hemorrhage in preterm infants. American 
Journal of Diseases of Children, 140, 1125-1130. 
van de Bor, M., Briet, E., Van Bel, F., & Ruys, J. H. 
(1986). Hemostasis and periventricular-intraventricular 
hemorrhage of the newborn. American Journal of Diseases of 
Children, 140, 1131-1134. 
van de Bor, M., Guit, G. L., Schreuder, A. M., Wondergem, 
J., & Vielvoye, G. J. (1989). Early detection of delayed 
myelination in preterm infants. Pediatrics, 84, 407-411. 
van de Bor, M., Verloove-Vanhorick, S. P., Bearts, W.R., 
Brand, R., & Rhys, J. H. (1988). Outcome of 
periventricular-intraventricular hemorrhage at 2 years of 
age in 484 very preterm infants admitted to 6 neonatal 
intensive care units in the Netherlands. Neuropediatrics, 
19, 183-185. 
155 
van de Bor, M., Verloove-Vanhorick, S. P., Brand, R., 
Keirse, M. J., & Ruys, J. H. (1987). Incidence and 
prediction of periventricular-intraventricular hemorrhage 
in very preterm infants. Journal of Perinatal Medicine, 
15, 333-339. 
van de Bor, M., van Zeben-van der Aa, T. M., 
Verloove-Vanhorick, S. P., Brand, R., & Ruys, J. H. 
(1989). Hyperbilirubinemia in preterm infants and 
neurodevelopmental outcome at two years of age: Results of 
a national collaborative survey. Pediatrics, 83, 915-920. 
van Hof-van Duin, J., Evenhuis, V. L.A., Mohn, G., Baerts, 
W. , & Fetter, W. P. (1989). Effects of very-low 
birthweight (VLBW) on visual development during the first 
year after term. Early Human Development, 20, 255-266. 
van Zeben-van der Aa, D. M., Verloove-Vanhorick, S. P . , den 
Ouden, L., Brand, R., & Ruys, J. H. (1990). Neonatal 
seizures in very preterm and very-low birthweight infants: 
Mortality and handicaps at two years of age in a 
nationwide cohort. Neuropediatrics, 21, 62-65. 
Vohr, B . R . , & Garcia-Coll, C. T . (1985). Neurodevelopmental 
and school performance of very-low birthweight infants: A 
seven - year longitudinal study. Pediatrics, 76, 345-350. 
Vohr, B . R., Garcia-Coll, C. T . , & Oh, W. (1988) . Language 
development of low birthweight infants at two years. 
Developmental Medicine and Child Neurology, 30, 608-615 . 
Vohr, B. R., Garcia-Coll, C. T., & Oh, W. (1989). Language 
and neurodevelopmental outcome of low birthweight infants 
at three years. Developmental Medicine and Child 
Neurology, 31, 582-590. 
Vohr, B. R., Garcia-Coll, C., Mayfield, S., Brann, B., 
Shaul, P., & Oh, W. (1989). Neurologic and developmental 
status related to the evolution of visual-motor 
abnormalities from birth to two years of age in preterm 
infants with intraventricular hemorrhage. Journal of 
Pediatrics, 115, 296-302. 
Vohr, B. R., & Hack, M. (1982). Developmental follow-up of 
low birthweight infants. Pediatric Clinics of North 
America, 29, 1441-1454. 
Vohr, B. R., & Oh, W. (1983). Growth and development in 
preterm infants small-for-gestational age. Journal of 
Pediatrics, 103, 941-945. 
156 
Vohr, B. R., Oh, W., Rosenfield, A.G., & Cowett, R. M. 
(1979). The preterm small-for-gestational-age infant: A 
two-year follow-up study. American Journal of Obstetrics 
and Gynecology, 133, 425-429. 
Volpe, J. J. (1979). Intracranial hemorrhage in the newborn: 
Current understanding and dilemmas. Neurology, 12., 632-
634. 
Volpe, J. J. (1981). Neonatal intraventricular hemorrhage. 
New England Journal of Medicine, 304, 886-890. 
Volpe, J. J. (1987). Neurology of the newborn (Second 
Edition). Philadelphia: W. B. Sanders Company. 
Volpe, J. J. (1989a) . Intraventricular hemorrhage in the 
premature infant: Current concepts. Part I. Annals of 
Neurology, 1..2., 3-11 
Volpe, J. J. (1989b). Intraventricular hemorrhage in the 
premature infants: Current concepts. Part II. Annals of 
Neurology, 25, 109-116. 
Wadsworth, M. E . (1987). Follow-up of the first national 
birth cohort: Findings from the Medical Research Council 
National Survey of Health and Development. Paediatric and 
Perinatal Epidemiology, i, 95-117. 
Walker, J. (1989) . The behavior of three-year-old children 
who were born preterm. Child: Care, Health and 
Development, li, 297-313. 
Wallace, I. F., Escalona, S. K., McCarton-Daum, C., & 
Vaughan, H. G. (1982). Neonatal precursors of cognitive 
development in low birthweight children. Seminars in 
Perinatology, Q, 327-333. 
Walther F . J., & Ramachers, L. H.J. (1982). Developmental 
aspects of subacute fetal distress: Behavioral problems 
and neurological dysfuntion. Early Human Development Q, 1-
10. 
Washington, J., Minde, K., & Goldberg, S. (1985). 
Temperament in preterm infants: Style and stability. 
Journal of the American Academy of Child Psychiatry, 25, 
493-502. 
Watt, J. (1986a). Interaction and development in the first 
year. I. The effects of prematurity. Early Human 
Development, 13, 195-210. 
157 
Watt, J. (1986b). Interaction and development in the first 
year. II. The effects of intrauterine growth retardation. 
Early Human Development, 13, 211-213. 
Watt, J. (1987). Temperament in small-for-dates and preterm 
infants: A preliminary study . Child Psychiatry and Human 
Development, 17, 177-188. 
Weindling, A. M., & Wilkinson, A. R. (1983). Classification 
of periventricular haemorrhage. Lancet, April 16, 878. 
Weisglas-Kuperus, N., Uleman - Vleeschdrager, & Baerts, W. 
(1987). Ventricular haemorrhages and hypoxic-ischemic 
lesions in preterm infants: Neurodevelopmental outcome at 
3 1/2 years . Developmental Medicine and Child Neurology, 
1.2., 623-629. 
Welch, R. A., & Bottoms, S. F. (1986). Reconsideration of 
head compression and intraventricular hemorrhage in the 
vertex very-low birthweight fetus. Obstetrics and 
Gynecology, 68, 29-33. 
Welch, R. J., & Byrne, P. (1989). Prophylactic agents in the 
prevention of periventricular hemorrhage [letter]. Journal 
of Pediatrics, 114, 682-683. 
Werner, E. E. (1986). A longitudinal study of perinatal 
risk. In Farran D. c . , & McKenney F. D. (Eds.), Risk in 
intellectual and psychosocial development. (pp. 3-27). New 
York: Academic Press. 
Wilcox, A. J., & Russell, I. T. (1983). Perinatal mortality: 
Standardizing for birthweight is biased. American Journal 
of Epidemiology, 118, 857-864. 
Williams, M. L., Lewandowski, L. J., Coplan, J., & 
D'Eugenio, D. B. (1987). Neurodevelopmental outcome of 
preschool children born preterm with and without 
intracranial hemorrhage. Developmental Medicine and Child 
Neurology, 29, 243-249. 
Williams, M. L., Lewandowski, L. J., Coplan, J., & 
D'Eugenio, D. B. (1987). Neurodevelopmental outcome of 
preschool children born preterm with and without 
intracranial hemorrhage. Developmental Medicine and Child 
Neurology, 1.2., 243-249. 
Williams, M. L., Lewandowski, L., & D'Eugenio, D. (1984). 
Evaluation at four to five years of survivors of neonatal 
intracranial hemorrhage. Pediatric Research, 18, 116. 
158 
Williams, M. L., & Scarr, s. (1971). Effects of short-term 
intervention on performance in low birthweight, 
disadvantaged chlidren. Pediatrics, 47, 289-298. 
Williamson, w. D., Desmond, M., Wilson, G., Andrew, L., & 
Garcia-Prats, J. (1982). Early neurodevelopmental outcome 
of low birthweight infants surviving neonatal 
intraventricular hemorrhage. Journal of Perinatal 
Medicine, 1.Q, 34-41. 
Williamson, W. D., Desmond, M., Wilson, G., Murphy, M., 
Rozelle, J., & Garcia-Prats, J. (1983). Survival of low 
birthweight infants with neonatal intraventricular 
hemorrhage: Outcome in the preschool years. American 
Journal of Diseases of Children, 137, 1181-1184. 
Williamson, W. D., Wilson, G. S., Lifschitz, M. H., & 
Thurber, S. A. (1990). Nonhandicapped very-low birthweight 
infants at one year of age: Developmental profile. 
Pediatrics, 85, 405-410. 
Willis, J., Duncan, M. C., Bell, R., Pappas, F., & Moniz, M. 
(1989). Somatosensory evoked potentials predict neuromotor 
outcome after periventricular hemorrhage. Developmental 
Medicine and Child Neurology, _ll, 435-439. 
Wilson, W. M. (1987). Age adjustment in psychological 
assessment of children born prematurely. Journal of 
Pediatric Psychology, 12, 445-450. 
Wood, B., Katz, V., Bose, C., Goolsby, R., & Kraybill, E. 
(1989). Survival and morbidity of extremely premature 
infants based on obstetric assessment of gestational age. 
Obstetrics and Gynecology, 74, 889-892. 
Norking Group on the Very-low Birthweight Infant. (1990). 
European community collaborative study of outcome of 
pregnancy between 22 and 28 weeks' gestation. Lancet, Sept 
29, 782-784. 
Worthington, D., Lowell, E. D., Grausz, J. P., & Sobocinski, 
K. (1983). Factors influencing survival and morbidity with 
very-low birthweight delivery. Obstetrics and Gynecology, 
62, 550-555. 
Wright, N. E., Thislethwaite, L., Elton, R. A., Wilkinson, 
E. M., & Forfar, J. O. (1983). The speech and language 
development of low birthweight infants. British Journal of 
Disorders of Communication, 1.1!., 187-196. 
159 
Young, J. A. (1988). Antenatal and perinatal causes of 
handicap: Definitions and size of the problem. Baillieres 
Clinics of Obstetrics and Gynaecology,£, 1-7. 
Yu, V. Y., Bajuk, B., Cutting, D., Orgill, A. A., & Astbury, 
J. (1984). Effect of mode of delivery on outcome of very-
low birthweight infants. British Journal of Obstetrics and 
Gynaecology,~' 633-639. 
Yu, V. Y., Bajuk, B., Orgill, A. A., & Astbury, J. (1985). 
Viability of infants born at 24 to 26 weeks' gestation. 
Annals of the Academy of Medicine, 14, 563-541. 
Yu, V. Y., Downe, L., Astbury, J., & Bajuk, B. (1986). 
Perinatal factors and adverse outcome in extremely-low 
birthweight infants. Archives of Disease in Childhood, 61, 
554-558. 
Yu, V. Y., & Hollingsworth, E. (1980). Improving prognosis 
for infants weighing 1000 grams or less at birth. Archives 
of Disease in Childhood, 55, 422-426. 
Yu, V. Y., Loke, H., Bajuk, B., Szymonowicz, w., Orgill, A. 
A., & Astbury, J. (1986). Prognosis for infants born at 23 
to 28 weeks' gestation. British Medical Journal, 293, 
1200-1203. 
Yu, V. Y., Loke, H. L., & Szymonowicz, w. (1987). Outcome of 
singleton infants delivered vaginally or by caesarean 
section at 23 to 28 weeks' gestation. Australian and New 
Zealand Journal of Obstetrics and Gynaecology, 11..., 
196-200. 
Yu, V. Y., Watkins, A., & Bajuk, B. (1984). Neonatal and 
postneonatal mortality in very-low birthweight infants. 
Archives of Disease in Childhood, ..2..2_, 987-999. 
Yu, V. Y., Wong, P. Y., Bajuk, B., Orgill, A. A., & Astbury, 
J. (1986). Outcome of extremely-low birthweight infants. 
British Journal of Obstetrics and Gynaecology, fl, 162-
170. 
Yu, V. Y., Zhao, S. M., & Bajuk, B. (1982). Results of 
intensive care for 375 very-low birthweight infants. 
Australian Paediatrics Journal, 18, 188-192. 
Zaramella, P., Benini, F., Dalla-Barba, B., Cavedagni, M., 
Melli, R., & de Carolis, G. (1988). Periventricular 
intraparenchymal cystic lesions: Critical determinant of 
neurodevelopmental outcome in preterm infants. Helvica 
Paediatrica Acta, 43, 195-202. 
160 
Zorzi, C., Benini, F., Zaramella, P., Dalla Barba, B., 
Pettena, G., Stefani, D., Chicconi, I., Bricca, P., 
Rubaltelli, F. F., & Cantarutti, F. (1987). Very-low 
birthweight infants (less than 1500 grams). Mortality and 
sequelae: A longitudinal study. Pediatrics, 13, 146-151. 
Zubrick, S. R., McCartney, H., & Stanley, F. J. (1988). 
Hidden handicap in school-age children who received 
neonatal intensive care. Developmental Medicine and Child 
Neurology, 30, 145-152. 
161 
APPENDIX 
APPENDIX B 
STUDIES WHICH MET INCLUSION CRITERIA 
Allen, M. C . , & Alexander, G. R. (1990). Gross motor 
milestones in preterm infants: Correction for degree of 
prematurity. Journal of Pediatrics, 116, 955-959. 
162 
Astbury, J., Orgill, A., & Bajuk, B. (1987). Relationship 
between two-year behavior and neurodevelopmental outcome 
at five years of very-low birthweight survivors. 
Developmental Medicine and Child Neurology, 29, 370-379. 
Astbury, J., Orgill, A. A., Bajuk, B., & Yu, V. Y. (1983) . 
Determinants of developmental performance of very-low 
birthweight survivors at one and two years of age . 
Developmental Medicine and Child Neurology, 25, 709-716. 
Astbury, J., Orgill, A. A., Bajuk, B., & Yu, V. Y. (1986). 
Sequelae of growth failure in appropriate-for-gestational 
age, very-low birthweight infants. Developmental Medicine 
and Child Neurology, 1.11, 472-479. 
Astbury, J., Orgill, A. A., Bajuk, B., & Yu, V. Y. (1990). 
Neurodevelopmental outcome, growth and health of 
extremely-low birthweight survivors: How soon can we tell? 
Developmental Medicine and Child Neurology, 32, 582-589. 
Bendersky, M., & Lewis, M. (1990). Early language ability as 
a function of ventricular dilatation associated with 
intraventricular hemorrhage. Journal of Developmental and 
Behavioral Pediatrics, li, 17-21. 
Bennett, F., Robinson, N., & Sells, C. (1983). Growth and 
development of infants weighing less than 800 grams at 
birth. Pediatrics, 71, 319-323. 
Bennett, F. C., Silver, G., Leung, E. J., & Mack, L.A. 
(1990). Periventricular echodensities detected by cranial 
ultrasonography: Usefulness in predicting 
neurodevelopmental outcome in low-birthweight, preterm 
infants. Pediatrics, 1!.2_, 400-404. 
Bozynski, M. E. A., Nelson, M. N., Rosati-Skertich, C., 
Genaze, D. , O'Donnell, K., & Naughton, P. (1984). Two-year 
longitudinal follow-up of premature infants weighing less 
than 1200 grams at birth: Sequelae of intracranial 
hemorrhage. Journal of Developmental and Behavioral 
Pediatrics, 2, 346-352. 
163 
Britton, S. B., Fitzhardinge, P. M., & Ashby, S. (1981). Is 
intensive care justified for infants weighing less than 
801 grams at birth? Journal of Pediatrics, 99, 937-943. 
Brothwood, M., Wolke, D., Gamsu, H., Benson, J., & Cooper, 
D. (1986). Prognosis of the very-low birthweight baby in 
relation to gender. Archives of Disease in Childhood, 61, 
559-564. 
Brothwood, M., Wolke, D., Gamsu, H., & Cooper, D. (1988). 
Mortality, morbidity, growth and development of babies 
weighing 501-1,000 grams and 1,001-1,500 grams at birth. 
Acta Paediatrica Scandinavia, 77, 10-18. 
Catto-Smith, A.G., Yu, V. Y., Bajuk, B., Orgill, A . A., & 
Astbury, J. (1985). Effect of neonatal periventricular 
haemorrhage on neurodevelopmental outcome. Archives of 
Disease in Childhood, 60, 8-11. 
Cohen, s. E., & Parmelee, A.H. (1983). Prediction of 
five-year Stanford-Binet scores in preterm infants. Child 
Development, 54, 1242-1253. 
Cohen, S. E., Parmelee, A.H., Beckwith, L., & Sigman, M. 
(1986). Cognitive development in preterrn infants: Birth to 
eight years. Journal of Developmental and Behavioral 
Pediatrics, 2, 102-110. 
Cohen, S. E., Parmalee, A.H., Sigman, M., & Beckwith, L. 
(1988). Antecedents of school problems in children born 
preterrn. Journal of Pediatric Psychology, .Ll, 493-508. 
Cohen, S. E., Sigman, M., Parmalee, A.H., & Beckwith, L. 
(1982). Perinatal risk and developmental outcome in 
preterm infants. Seminars in Perinatology, Q, 334-339. 
de L. Costello, A. M., Hamilton, P.A., Baudin, J., 
Townsend, J., Bradford, B. c., Stewart, A. L., & Reynolds, 
E. O. R. (1988). Prediction of neurodevelopmental 
impairment at four years from brain ultrasound appearance 
of very preterrn infants. Developmental Medicine and Child 
Neurology, 30, 711-722. 
Davis, S. L., Tooley, W. H., & Hunt, J. V. (1987). 
Developmental outcome following posthemorrhagic 
hydrocephalus in preterrn infants. Comparison of twins 
discordant for hydrocephalus. American Journal of Diseases 
of Children, 141, 1170-1174. 
164 
Deeny, J. E., Molteno, C. D., Westcott, D. L., Heese, H. D., 
& Evans, D. (1987). Low birthweight infants in the Cape 
Peninsula. A follow-up study at the age of 3 years. South 
African Medical Journal, 72(6), 421-424. 
Delaney-Black, V., Lubchenco, L. O., Butterfield, L. J., 
Goldson, E., Koops, B. L., & Lazotte, D. C. (1989). 
Outcome of very-low birthweight infants: Are populations 
of neonates inherently different after antenatal versus 
neonatal referral? American Journal of Obstetrics and 
Gynecology, 160, 545-552. 
Doyle, L. W., Kitchen, w. H., Ford, G. W., Rickards, A. L., 
& Kelly, E. A. (1989). Antenatal steroid therapy and five-
year outcome of extremely-low birthweight infants. 
Obstetrics and Gynecology, 73, 743-746. 
Drillen, C. M., Thomson, A. J.M., & Burgoyne, K. (1980). 
Low birthweight children at early school age: A 
longitudinal study. Developmental Medicine and Child 
Neurology, 22, 26-47. 
Dykes, F. D., Dunbar, B., Lazarra, A . , & Ahmann, P.A. 
(1989). Posthemorrhagic hydrocephalus in high-risk 
infants: A natural history, management, and long term 
outcome. Journal of Pediatrics, 114, 611-618. 
Eckerman, C. O., Sturm, L.A., & Gross, S. J. (1985). 
Different developmental courses for very-low birthweight 
infants differing in early head growth. Developmental 
Psychology, 21, 813-827. 
English, B. J., Parry, T. S., & Donovan, M. (1988). Early 
behavior, development and parenting in a very-low 
birthweight infant group. Australian Paediatrics Journal, 
24, 25-29. 
Fawer, C. L., & Calame, A. (1991). Significance of 
ultrasound appearances in the neurological development and 
cognitive abilities of preterm infants at 5 years. 
European Journal of Pediatrics, 150, 515-520. 
Fawer, C. L., Calame, A., & Furrer, M. T. (1985). 
Neurodevelopmental outcome at 12 months of age related to 
cerebral ultrasound appearances of high risk preterm 
infants. Early Human development, 11, 123-132. 
Fawer, C. L., Diebold, P., & Calame, A. (1987). 
Periventricular leucomalacia and neurodevelopmental 
outcome in preterm infants. Archives of Disease in 
Childhood, 62, 30-36. 
165 
Ferrari, F., Cioni, G., & Prechtl, H. F. R. (1990). 
Qualitative changes of general movements in preterm 
infants with brain lesions. Early Human Development, 23, 
193-231. 
Field, T. M., Widmayer, S. M., Stringer, S., & Ignatoff, E. 
(1980). Teenage, lower-class, black mothers and their 
preterrn infants: An intervention and developmental follow-
up. Child Development, 51, 426-436. 
Ford, L. M. , Han, B. K., Steichen, J., Babcock, D., & 
Fogelson, M. H. (1989). Very-low birthweight, preterm 
infants with or without intracranial hemorrhage: 
Neurologic, cognitive and cranial MRI correlations at 4-8 
year follow-up. Clinical Pediatrics, 28, 302-310. 
Ford, G. W. , Rickards, A. L., Kitchen, W. H. , Lissenden, J. 
V., Keith, c. G., & Ryan, M. M. (1985) . Hand i caps and 
health problems in 2-year-old children of birthweight 500 
to 1500 grams. Australian Paediatrics Journal, 21, 15-22. 
Ford, G., Rickards, A., Kitchen, w. H., Ryan, M. M., & 
Lissenden, J. V. (1986). Relationship of growth and 
psychoneurologic status in 2-year-old children of 
birthweight 500-999 grams. Early Human Development, 13, 
329-337. 
Ford, L. M., Steichen, J., Steichen-Asch, P.A., Babcock, 
D., & Fogelson, M. H. (1989). Neurologic status and 
intracranial hemorrhage in very-low birthweight preterm 
infants. Outcome at 1 year and 5 years. American Journal 
of Diseases of Children, 143, 1186-1190. 
Gaiter, J. L. (1982). The effects of intraventricular 
hemorrhage on Bayley developmental performance in preterm 
infants. Seminars in Perinatology, Q, 305-316. 
Garcia-Coll, C. T., Emmons, L., Wohr, B. R., Ward, A. M., 
Brann, B. S., Shaul, P. W., Mayfield, S. R., & Oh, W. 
(1988). Behavioral responsiveness in preterm infants with 
intraventricular hemorrhage. Pediatrics, 81, 412-418. 
Greene, J. G., Fox, N. A., & Lewis, M. (1983). The 
relationship between neonatal characteristics and three-
month mother-infant interaction in high-risk infants. 
Child Development, 21., 1286-1296. 
Gross, S. J., Oehler, J.M., & Eckerman, C. O. (1983). Head 
growth and developmental outcome in very-low birthweight 
infants. Pediatrics, 71, 70-75. 
166 
Guzzetta, F., Shackelford, G. D., Volpe, S., Perlman, J.M., 
& Volpe, J. J. (1986). Periventricular intraparenchymal 
echodensities in the premature newborn: Critical 
determinant of neurologic outcome. Pediatrics, 78, 995-
1006. 
Hack, M., Caron, B., Rivers, A., & Fanaroff, A. A. (1983). 
The very-low birthweight infant: The broader spectrum of 
morbidity during infancy and early childhood. 
Developmental and Behavioural Pediatrics,~, 243-249. 
Hirata, T., Epcar, J. T., Walsh, A., Mednick, J., Harris, 
M., McGinnis, M. S., Sehring, s., & Papedo, G. (1983). 
Survival and outcome of infants 501 to 750 grams: A six-
year experience. Journal of Pediatrics, 102, 741-748. 
Holwerda-Kuipers, J. (1987). The cognitive development of 
low birthweight children. Journal of Child Psychology and 
Psychiatry and Allied Disciplines, 28, 321-328. 
Hunt, J., Tooley, W., & Harvey, D. (1982) . Learning 
disabilities in children with birthweights less than 1500 
grams. Seminars in Perinatology, ~, 280-287. 
Hynd, G. W., Hartlage, L. C., & Noonan, M. (1983). 
Intracranial hemorrhage in neonates: Data on cognitive 
development. International Journal of Clinical 
Neuropsychology, ~, 111-114. 
Infant Health and Development Program. (1990). Enhancing the 
outcomes of low birthweight, premature infants. Journal of 
American Medical Association, 263, 3035-3042. 
Jacob, S., Benedict, H. E., Roach, J., & Blackledge, G. L. 
(1984). Cognitive, perceptual and personal-social 
development of prematurely born preschoolers. Perceptual 
and Motor Skills, 58, 551-562. 
Kitchen, W. H., Ford, G. w., & Doyle, L. W. (1989). Growth 
and very-low birthweight. Archives of Disease in 
Childhood, 64, 379-382. 
Kitchen, W. H .. , Ford, G. W., Murton, L. J., Rickards, A. 
L., Ryan, M. M., Lissenden, J. V., de Crespigny, L. C., & 
Fortune, D. W. (1985). Mortality and two- year outcome of 
infants of birthweight 500-1,500 grams: Relationship with 
neonatal cerebral ultrasound data. Australian Pediatrics 
Journal, 11., 253-259. 
167 
Kitchen, W. H., Ford, G., Orgill, A., Rickards, A., Astbury, 
J., Lissenden, J., Bajuk, B., Yu, V., Drew, J., & 
Campbell, N. (1984). Outcome in infants with birthweight 
500 to 999 grams: A regional study of 1979 and 1980 
births . Journal of Pediatrics, 104, 921-927. 
Kitchen, W. H., Ford, G. W., Orgill, A., Rickards, A., 
Astbury, J., Lissenden, J., Bajuk, B., Yu, v . , Drew, J., & 
Campbell, N. (1987). Outcome in infants of birthweight 500 
to 999 grams: A continuing regional study of 5-year-old 
survivors. Journal of Pediatrics, 111, 761-766. 
Kitchen, W. H., Ford, G. W., Rickards, A. L., Lissenden, J. 
V., & Ryan, M. M. (1987). Children of birthweight less 
than 1000 grams: Changing outcome between ages 2 and 5 
years. Journal of Pediatrics, 110, 283-238. 
Kitchen, W. H., Rickards, A. L . , Ford, G. w. , Doyle, L. w. , 
Kelly, E., & Ryan, M. M. (1989). Selective improvement in 
cognitive test scores of extremely low birthweight infants 
aged between two and five years. Australian Paediatrics 
Journal, 12, 288-291. 
Kitchen, W. H., Ryan, M. M., Rickards, A., Astbury, J., 
Ford, G., Lissenden, J. V., Keith C. G., & Keir, E . H. 
(1982). Changing outcome over 13 years of very-low 
birthweight infants. Seminars in Perinatology, Q, 373-388. 
Kitchen, W. H., Yu, V. Y., Orgill, A., Ford, G. W., 
Rickards, A., Astbury, J., Ryan, M. M., Russo, w., 
Lissenden, J. V., Bajuk, B., Keith, C. G., & Nave, J. R. 
M. (1982). Collaborative study of very-low birthweight 
infants: Outcome of two year old survivors. Lancet,~, 
1457-1460. 
Klein, N. K., Hack, M., & Breslau, N. (1989). Children who 
were very-low birthweight: Development and academic 
achievement at nine years of age. Journal of Developmental 
and Behavioral Pediatrics, .lQ, 32-37. 
Klein, N., Hack, M., Gallagher, J., & Fanaroff, A. A. 
(1985). Preschooi performance of children with normal 
intelligence who were very-low birthweight infants. 
Pediatrics, 1.2, 531-537. 
Krishnamoorthy, K. S., Kuehnle, K. J., Todres, I. D., & 
DeLong, G. R. (1984). Neurodevelopmental outcome of 
survivors with posthemorrhagic hydorcephalus following 
grade II neonatal intraventricular hemorrhage. Annals of 
Neurology, 15, 201-204. 
168 
Landry, S. H., & Chapieski, M. L. (1988). Visual attention 
during toy exploration in preterm infants: Effects of 
medical risk and maternal interactions. Infant Behavior 
and Development, 11, 187-204. 
Landry, S. H., Chapeski, L., Fletcher, J.M., & Denson, s. 
(1988). Three-yea r outcomes for low birthweight infants: 
Differential eff ects of early medical complications. 
Journal of Pediatric Psychology, 13, 317-327. 
Landry, S. H., Fletcher, J.M., Zarling, C. L., Chapieski, 
L., Francis, D. J., & Denson, s. (1984). Differential 
outcomes associated with early medical complications in 
premature infants. Journal of Pediatric Psychology, 2, 
385-401. 
Landry, S. H., Schmidt, M., & Richardson, M.A. (1989). The 
effects of intraventricular hemorrhage on functional 
communication skills in preterm toddlers. Journal of 
Developmental and Behavioral Pediatrics, 10, 299-306 . 
Largo, R.H., Graf, S., Kundu, S., Hunziker, U., & Molinari, 
L. (1990). Predicting developmental outcome at school age 
from infant tests of normal, at-risk and retarded infants. 
Developmental Medicine and Child Neurology, 32, 30-45. 
Largo, R.H., Molinari, L., Comenale-Pinto, L., Weber, M., & 
Due, G. (1986). Language development of term and preterm 
children during the first five years of life. 
Developmental Medicine and Child Neurology, 28, 333-350. 
Largo, R.H., Molinari, L., Kundu, s., Lipp, A., & Due, G. 
(1990). Intellectual outcome, speech and school 
performance in high-risk preterm children with birthweight 
appropriate for gestational age. European Journal of 
Pediatrics, 149, 845-850. 
Largo, R.H., Molinari, L., Kundu, S., Hunziker, U., & Due, 
G. (1990). Neurological outcome in high-risk, weight-
appropriate-for-gestational age, preterm children at early 
school-age. European Journal of Pediatrics, 149, 835-844. 
Largo, R.H., Molinari, L., Weber, M., Comenale-Pinto, L., & 
Due, G. (1985). Early development of locomotion: 
Significance of prematurity, cerebral palsy and sex. 
Developmental Medicine and Child Neurology, 27, 183-191. 
Largo, R.H., Pfister, R.H., Molinari, L., Kundu, S., Lipp, 
A., & Due, G. (1985). Significance of prenatal, perinatal 
and postnatal factors in the development of AGA preterm 
infants at five to seven years. Developmental Medicine and 
Child Neurology, 31, 440-456. 
Lewis, M., & Bendersky, M. (1989). Cognitive and motor 
differences among low birthweight infants: Impact of 
intraventricular hemorrhage, medical risk, and social 
class. Pediatrics, 83, 187-192. 
169 
Li, A. K., Sauve, R. S., & Creighton, D. E. (1990). Early 
indicators of learning problems in high-risk children. 
Journal of Developmental and Behavioral Pediatrics, 11, 1-
6 • 
Liechty, E. A., Gilmor, R. L., Bryson, C. Q., & Bull, M. J. 
(1983). Outcome of high-risk neonates with 
ventriculomegaly. Developmental Medicine and Child 
Neurology, 1..5.., 162-168. 
Low, J. A., Galbraith,R. S., Muir, D., Killen, H., Pater, 
B., & Karchmar, J. (1982). Intrauterine growth 
retardation: A study of long-term morbidity. American 
Journal of Obstetrics and Gynecology, 142, 670-677. 
Marlow, M., D'Souza, S. W., & Chiswick, M. L. (1987). 
Neurodevelopmental outcome in babies weighing less than 
2001 grams at birth. British Medical Journal, 294, 1582-
1586. 
Marquis, P. J., Ruiz, N. A., Lundy, M. S., & Dillard, R. G. 
(1984). Retention of primitive reflexes and delayed motor 
development in very-low birthweight infants. Journal of 
Developmental and Behavioral Pediatrics, 2, 124-126. 
Mazer, B., Piper, M. C., & Ramsay, M. (1988). Developmental 
outcome in very-low birthweight infants 6 to 36 months 
old. Journal of Developmental and Behavioral Pediatrics, 
2, 293-297. 
McCarton-Daum, c., Danziger, A., Ruff, H., & Vaughan, H. G. 
(1983). Periventricular low density as a predictor of 
neuro-behavioral outcome in low birthweight infants. 
Developmental Medicine in Child Neurology, 25, 559-565. 
Meisels, S. J., Plunkett, J. W., Roloff, D. W., Fasick, P. 
L., & Stiefel, A. S. (1986). Growth and development of 
preterm infants with respiratory distress syndrome and 
bronchopulmonary dysplasia. Pediatrics, 77, 345-352. 
Ment, L. R., Scott, D. T., Ehrenkranz, R. A. Rothman, S. G., 
Duncan, C. C., & Warshaw, J. B. (1982). Neonates of less 
than or equal to 1250 grams birthweight: Prospective 
neurodevelopmental evaluation during the first year post-
term. Pediatrics, 70, 292-296. 
170 
Menyuk, P., Liebergott, J., Schultz, M., Chesnick, M., & 
Ferrier, L. (1991). Patterns of early lexical and 
cognitive development in premature and full-term infants. 
Journal of Speech and Hearing Research, 34, 88-94. 
Michelson, K., Lindahl, E., Parre, M., & Helenius, M. 
(1984). Nine-year follow-up of infants weighing 1500 grams 
or less at birth. Acta Paediatrica Scandanavia, 73, 835-
841. 
Morales, W. J. (1987). Effect of intraventricular hemorrhage 
on the one-year mental and neurologic handicaps of the 
very-low birthweight infant. Obstetrics and Gynecology, 
70, 111-114. 
Nickel, R., Bennett, F., & Lamson, F. (1983). School 
performance of children with birthweights of 1000 grams or 
less. American Journal of Diseases of Childhood, 136, 105-
110. 
Noble-Jamieson, C. M., Lukeman, D., Silverman, M., & Davies, 
P.A. (1982). Low birthweight children at school age: 
Neurological, psychological, and pulmonary function. 
Seminars in Perinatology, Q, 266-273. 
Nurcombe, B., Howell, C. T., Rauh, V. A., Teti, D. M., 
Ruoff, P., & Brennan, J. (1984). An intervention program 
for mothers of low-birthweight infants: Preliminary 
results. Journal of the American Academy of Child 
Psychiatry, 1.1., 319-325. 
Orgill, A. A., Astbury, J., Bajuk, B., & Yu, V. Y. H. 
(1982). Early neurodevelopmental outcome of very-low 
birthweight infants. Australian Paediatrics Journal, 18, 
193-196. 
Palmer, P., Dubowitz, L. M. S., Levene, M. I., & Dubowitz, 
v. (1982). Developmental and neurological progress of 
preterm infants with intraventricular haemorrhage and 
ventricular dilation. Archives of Disease in Childhood, 
57, 748-753. 
Pederson, D.R., Evans, B., Chance, G. W., Bento, S., & Fox, 
A. M. (1988). Predictors of one-year developmental status 
in low birthweight infants. Journal of Developmental and 
Behavioral Pediatrics,~' 287-292. 
Pena, I. C., Teberg, A. J., & Finello, K. M. (1988). The 
premature small-for-gestational-age infant during the 
first year of life: Comparison by birthweight and 
gestational age. Journal of Pediatrics, 113, 1066-1073. 
171 
Piper, M. C., Byrne, P. J., Darrah, J., & Watt, M. J. 
(1989). Gross and fine motor development of preterm 
infants at eight and twelve months of age. Developmental 
Medicine and Child Neurology, ll, 591-597. 
Piper, M. C., Kunos, V. I., Willis, D. M., Maxer, B. L., 
Ramsay, M., & Silver, K. M. (1986). Early physical therapy 
effects on the high-risk infant: A randomized controlled 
trial. Pediatrics,~, 216-224. 
Portnoy, S., Callias, M., Wolke, D., & Gamsu, H. (1988). 
Five-year follow-up study of extremely-low birthweight 
infants. Developmental Medicine and Child Neurology, 30, 
590-598. 
Rauh, V. A., Achenbach, T. M., Nurcombe, B., Howell, C. T., 
& Teti, D. M. (1988). Minimizing adverse effects of low 
birthweight: Four-year results of an early intervention 
program. Child Development,~' 544-553. 
Resnick, M. B . , Armstrong, S., & Carter, R. L. (1988). 
Developmental intervention program for high-risk premature 
infants: Effects on development and parent-infant 
interactions. Journal of Developmental and Behavioral 
Pediatrics, 2, 73-78. 
Resnick, M. B., Eyler, F. D., Nelson, R. M., Eitzman, D. V., 
& Bucciarelli, R. L. (1987). Developmental intervention 
for low birthweight infants: Improved early development 
outcome. Pediatrics, 80, 68-74. 
Richards, J. E., Parmelee, A.H., & Beckwith, L. (1986). 
Spectral analysis of infant EEG and behavioral outcome at 
age five. Electroencephalography and Clinical 
Neurophysiology, 64, 1-11. 
Rickards, A. L., Ford, G. W., Kitchen, W. H., Doyle, L. W., 
Lissenden, J. V., & Keith, C. G. (1987). Extremely-low 
birthweight infants: Neurological, psychological, growth 
and health status beyond five years of age. Medical 
Journal of Australia, 147, 476-481. 
Robertson, C. M., Etches, P. c., & Kyle, J.M. (1990). 
Eight-year school performance and growth of preterm, 
small-for-gestational age infants: A comparative study 
with subjects matched for birthweight or for gestational 
age. Journal of Pediatrics, 116, 19-26. 
Rose, s. A., Feldman, J. F., McCarton, C. M., & Wolfson, J. 
(1988). Information processing in seven-month old infants 
as a function of risk status. Child Development, 59, 
589-603. 
172 
Rose, S. A., Feldman, J. F., & Wallace, I. F. (1988). 
Individual differences in infants' information processing: 
Reliability, stability, and prediction. Child Development, 
59, 1177-1197. 
Ross, G. (1987). Temperament of preterm infants: Its 
relationship to perinatal factors and one-year outcome. 
Journal of Developmental and Behavioral Pediatrics,~, 
106-110. 
Ross, G., Lipper, E., & Auld, P. (1985). Consistency and 
change in the development of premature infants weighing 
less than 1501 grams at birth. Pediatrics, 76, 885-891. 
Ross, G., Lipper, E.G., & Auld, P.A. (1990). Social 
competence and behavior problems in premature children at 
school-age. Pediatrics, 86, 391-397. 
Rothberg, A. D., Maisels, M. J., Bagnato, S., Murphy, J., 
Gifford, K., McKinley, K., Palmer, E. A., & Vannucci, R. 
C. (1981). Outcome for survivors of mechanical ventilation 
weighing less than 1250 grams at birth. Journal of 
Pediatrics, 2]_, 106-111. 
Ruff, H. A. (1986). Attention and organization of behavior 
in high-risk infants. Journal of Developmental and 
Behavioral Pediatrics, 2, 298-301. 
Ruff, H. A., Lawson, K. R., Parrinello, R., & Weissberg, R. 
(1990). Long-term stability of individual differences in 
sustained attention in the early years. Child Development, 
61, 60-75. 
Saigal, S., Szatmari, P., Rosenbaum, P., Campbell, D., & 
King, S. (1990). Intellectual and functional status at 
school entry of _children who weighed 1000 grams or less at 
birth: A regional perspective of births in the 1980s. 
Journal of Pediatrics, 116, 409-416. 
Salamy, A., Davis, S., Eldredge, L., Wakeley, A., Tooley, W. 
H. (1988). Neonatal status: An objective scoring method 
for identifying infants at risk for poor outcome. Early 
Human Development, 17, 233-243. 
Scott, D., & Ment, L. R. (1982). Prognostic implications of 
germinal matrix and intraventricular hemorrhage in preterm 
infants: Further evidence for late deficits. Annals of 
Neurology, 12, 226. 
173 
Shennan, A. T., & Milligan, J. E. (1980). The growth and 
development of infants weighing 1000 to 2000 grams at 
birth and delivered in a perinatal unit. American Journal 
of Obstetrician Gynecology, 136, 273-275. 
Siegel, L. S. (1982). Reproductive, perinatal and 
environmental factors as predictors of the cognitive and 
language development of preterm and full-term infants. 
Child Development, 53, 963-973. 
Siegel, L. S., Saigal, s., Rosenbaum, R., Morton, R. A., 
Young, A., Bernbaum, s., & Stoskopf, B. (1982). Predictors 
of development in preterm and full-term infants: A model 
for detecting the at-risk child. Journal of Pediatric 
Psychology, L, 135-148. 
Sigman, M., Cohen, S. E . , Beckwith, L., & Parmelee, A.H. 
(1981). Social and familial influences on the development 
of preterm infants. Journal of Pediatric Psychology, Q, 
1-13. 
Silva, P.A., McGee, R., & Williams, S. (1984). A 
longitudinal study of the intelligence and behavior of 
preterm and small-for-gestational age children. Journal of 
Developmental Behavior Pediatrics, 2, 1-5. 
Sostek, A. M., Smith, Y. F., Katz, K., & Grant E.G. (1987). 
Developmental outcome of preterm infants with 
intraventricular hemorrhage at one and two years of age. 
Child Development,~, 779-786. 
Stewart, A. L., Reynolds, E. O., Hope, P. L., Hamilton, P. 
A., Baudin, J., deL Costello, A. M., Bradford, B. C., & 
Wyatt, J. S. (1987). Probability of neurodevelopmental 
disorders estimated from ultrasound appearance of brains 
of very preterm infants. Developmental Medicine and Child 
Neurology, 29, 3-11. 
Spungen, L.B., & Farran, A. c. (1986). Effect of intensive 
care unit exposure on temperament in low birthweight 
preterm infants. Journal of Developmental and Behavioral 
Pediatrics, L, 288-292. 
Szymonowicz, W., Yu, V. Y. H., Bajuk, B., & Astbury, J. 
(1986). Neurodevelopmental outcome of periventricular 
haemorrhage and leukomalacia in infants 1250 grams or less 
at birth. Early Human Development, li, 1-7. 
TeKolste, K. A., Bennett, F. C., & Mack, L.A. (1985). 
Follow-up of infants receiving cranial ultrasound for 
intracranial hemorrhage. American Journal of Diseases of 
Childhood, 139, 299-303. 
174 
Tudehope, D. I., Burns, Y., Callaghan, M., Mohay, H., & 
Silcock, A. (1983). The relationship between intrauterine 
and postnatal growth on the subsequent psychomotor 
development of very-low birthweight (VLBW) infants. 
Australian Paediatrics Journal, 19, 3-8. 
Tudehope, D. I., Masel, J., Mohay, H., O'Callaghan, M., 
Burns, Y., Rogers, Y., & Williams, G. (1989). Neonatal 
cranial ultrasonography as a predictor of two-year outcome 
of very-low birthweight infants. Australian Journal of 
Pediatrics, 12., 66-71. 
Ungerer, J. A., & Sigman, M. (1983). Developmental lags in 
preterm infants from one to three years of age . Child 
Development, ;ii, 1217-1228. 
Wallace, I. F., Escalona, S. K., McCarton-Daum, C., & 
Vaughan, H. G. (1982). Neonatal precursors of cognitive 
development in low birthweight children. Seminars in 
Perinatology, ~, 327-333. 
Williamson, W. D., Desmond, M. M., Wilson, G. S., Andrew, 
L., & Garcia-Prats, J. A. (1982). Early neurodevelopmental 
outcome of low birthweight infants surviving neonatal 
intraventricular hemorrhage. Journal of Perinatal 
Medicine, lQ_, 34-41. 
Williamson, W. D., Desmond, M. M., Wilson, G. S., Murphy, M. 
A., Rozelle, J., & Garcia-Prats, J. A. (1983). Survival of 
low birthweight infants with neonatal intraventricular 
hemorrhage: Outcome in the preschool years. American 
Journal of Diseases of Childhood, 137, 1181-1184. 
Wright, N. E., Thislethwaite, L., Elton, R. A., Wilkinson, 
E. M., & Forfar, J. o. (1983). The speech and language 
development of low birthweight infants. British Journal of 
Disorders of Communication,..!...[, 187-196. 
175 
APPENDIX 
176 
APPENDIX C 
STUDIES WHICH DID NOT MEET INCLUSION CRITERIA 
Adams, M.A., Pasternak, J. F., Kupfer, B. M., & Gardner, T. 
H. (1983). A computerized system for continuous 
physiologic data collection and analysis: Initial report 
on mean arterial blood pressure in very-low birthweight 
infants. Pediatrics, 71, 23-30. 
Ahmann, P., Dunbar, B., Baldzer, K., & Dykes, F. (1987). 
Natural history and outcome following intraventricular 
hemorrhage in the premature infant. Annals of Neurology, 
22, 420. 
Ahmann, P.A., Lazzara, A., Dykes, F., Brann, A. w~, & 
Schwartz, J. F. (1979). Intraventricular hemorrhage in 
the high-risk preterm infant: Incidence and outcome. 
Annals of Neurology, 2, 118-124. 
Allan, W. C. (1989). Intraventricular hemorrhage . Journal of 
Child Neurology,±, Sl2-S22. 
Allan, W. C. (1990). The IVH complex of lesions: 
Cerebrovascular injury in the preterm infant. Neurology 
Clinics,~' 529-551. 
Allan, W. C., Holt, P. J., Sawyer, L. R., Tito, A. M., & 
Meade, S. K. (1982) . Ventricular dilation after neonatal 
periventricular-intraventricular hemorrhage. American 
Journal of Diseases of Children, 136, 589-593. 
Allan, W. C., & Volpe, J. J. (1986). Periventricular 
-intraventricular hemorrhage. Pediatric Clinics of North 
America, 33, 47-63. 
Altman, D. I., & Volpe, J. J. (1987). Cerebral blood-flow in 
the newborn infant: Measurement and role in the 
pathogenesis of periventricular and intraventricular 
hemorrhage. Advances in Pediatrics, 34, 111-138. 
Amato, M., Howald, H., & von Muralt, G. (1987a). Fetal sex 
and distribution of peri-intraventricular hemorrhage in 
preterm infants. European Neurology, 27, 20-23. 
Amato, M., Howald, H., & von Muralt, G. (1987b). Incidence 
of peri-intraventricular hemorrhage in premature neonates 
weighing more than 1500 grams. Journal of Perinatal 
Medicine, 1.2, 91-94. 
Amato, M., Pasquier, S., von Muralt, G., & Koerner, F. 
(1986). Incidence of retinopathy of prematurity in low 
birthweight infants with peri-intraventricular 
hemorrhage. Neuropediatrics, 17, 191-192. 
177 
Arniel-Tison, C. (1986). Neurological assessment during the 
first year of life. New York: Oxford University Press. 
Armstrong, D. L., Sauls, C. D., & Goddard-Finegold, J. 
(1987). Neuropathologic findings in short-term survivors 
of intraventricular hemorrhage. American Journal of 
Diseases of Children, 141, 617-621. 
Arrowsmith, J. B., Faich, G. A., Tomita, D. K., Kuritsky, J. 
N., & Rosa, F. W. (1989) . Morbidity and mortality among 
low-birth-weight infants exposed to an intravenous 
vitamin E product, E-Ferol. Pediatrics, 83, 244-249. 
Bada, H. S., Green, R. S., Pourcyrous, M., Leffler, C. W., 
Korones, s. B., Magill, H. L., Arheart, K., Fitch, C. W., 
Anderson, G. D., Somes, G., Tullis, K. , & Campbell, J. 
(1989). Indomethacin reduces the risks of severe 
intraventricular hemorrhage. Journal of Pediatrics, 115, 
631-637. 
Bada, H. S., Korones, S. B., Perry, E. H., Arheart, K. L., 
Pourcyrous, M., Runyan, J. W. 3d, Anderson, G.D., 
Magill, H. L., Fitch, C. W., & Somes, G. W. (1990a). 
Frequent handling in the neonatal intensive care unit and 
intraventricular hemorrhage. Journal of Pediatrics, 117, 
126-131. 
Bada, H. S., Korones, S. B., Perry, E. H., Arheart, K. L., 
Ray, J. D., Pourcyrous, M., Magill, H. L., Runyan, J. W. 
3d, Somes, G. W., Clark, F. C., & Tullis, K. V. (1990b). 
Mean arterial blood pressure changes in premature infants 
and those at-risk for intraventricular hemorrhage. 
Journal of Pediatrics, 117, 607-614. 
Bandstra, E. s., Montalvo, B. M., Goldberg, R. N., Pacheco, 
I., Ferrer, P. L., Flynn, J., Gregorios, J.B., & 
Bancalari, E. (1988). Prophylactic indomethacin for 
prevention of intraventricular hemorrhage in premature 
infants. Pediatrics, 82, 533-542. 
Barson, A. J., Tasker, M., Lieberman, B. A., & Hillier, V. 
F. (1984). Impact of improved perinatal care on the 
causes of death. Archives of Disease in Childhood, 22., 
199-207. 
178 
Baruffi, G., Strobino, D. M., & Dellinger, W. S. Jr. (1984). 
Definitions of high-risk in pregnancy and evaluation of 
their predictive validity. American Journal of Obstetrics 
and Gynecology, 148, 781-786. 
Batton, D. G., DeWitte, D. B., Boal, D. K., Nardis, E. E., & 
Maisels, M. J. (1986). Incidence and severity of 
intraventricular hemorrhage: 1981-1984. American Journal 
of Perinatology, ~' 353-356. 
Bejar, R., Coen, R. w., Merrtt, T. A., Vaucher, Y., Trice, 
J., Centeno, R., & Gilles, F. (1985). Focal necrosis of 
the white matter (periventricular leukomalacia): 
Sonographic, pathologic and electroencephalographic 
features. Unpublished manuscript, University of 
California, Departments of Neonatal/Perinatal Medicine, 
Neurology, and Radiology, San Diego. 
Bejar, R. E., Curbelo, V., Coen, R. W., & Gluck, L. (1981). 
Large intraventricular hemorrhage (IVH) and labor in 
infants greater than 1000 grams. Pediatric Research, 15, 
649. 
Bejar, R. E., Curbelo, V., Coen, R. w., Leopold, G., James, 
H., & Gluck, L. (1980). Diagnosis and follow-up of 
intraventricular and intracerebral hemorrhages by 
ultrasound studies of infants' brains through the 
fontanelles and sutures. Pediatrics, 66, 661-673. 
Bejar, R., Osorno, L., Schneider, H., Coen, R., & Gluck, L. 
(1981). Early PDA treatment with indomethacin (INDO) and 
intraventricular hemorrhage (IVH). Pediatric Research, 
15, 649. 
Bejar, R., Schneider, H., Osorno, L., Edwards, D., Coen, R., 
& Gluck, L. (1981). Association of early aortograms and 
PDA ligation with intraventricular hemorrhage (IVH). 
Pediatric Research, 15, 650. 
Bergman, I. (1983). Questions concerning safety and use of 
cranial ultrasonography in the neonate. Journal of 
Pediatrics, 103, 855-858. 
Beverley, D. w., & Chance, G. (1984). Cord blood-gases, 
birth asphyxia and intraventricular haemorrhage. Archives 
of Disease in Childhood, 22., 884-886. 
Beverley, D. W., Chance, G., Inwood, M. J., Schaus, M., & 
O'Keefe, B. (1984). Intraventricular haemorrhage and 
haemostasis defects. Archives of Disease in Childhood, 
59, 444-448. 
179 
Bowerman, R. A., Donn, S. M., Silver, T. M., & Jaffe, M. H. 
(1984). Natural history of neonatal periventricular/ 
intraventricular hemorrhage and its complications: 
Sonographic observations. American Journal of 
Radiography, 143, 1041-1052. 
Brann, B. S. 4th, Qualls, C., Papile, L., Wells, L., & 
Werner, S. (1990). Measurement of progressive cerebral 
ventriculomegaly in infants after grades III and IV 
intraventricular hemorrhages. Journal of Pediatrics, 117, 
615-621. 
Brans, Y. w., Escobedo, M. B., Hayasi, R.H., Huff, R. W., 
Dagan-Hallet, K. S., & Ramamurthy, R. S. (1984) . 
Perinatal mortality in a large perinatal center: Five-
year review of 31,000 births. American Journal of 
Obstetrics and Gynecology, 148, 284-289. 
Buchwald, S., Zorn, W. A., & Egan, E. A. (1984). Mortality 
and follow-up data for neonates weighing 500 to 800 grams 
at birth. American Journal of Diseases of Children, 138, 
779-782. 
Bui, K . C., Laclair, P . , Vanderkerhove, J., & Bartlett, R. 
H. (1991). ECMO in premature infants: Review of factors 
associated with mortality. ASAIO Transactions, 37, 54 - 59 . 
Calvert, S . A . , Hoskins, E. M. , Fong, K. w., & Forsyth, S. 
c. (1987). Etiological factors associated with the 
development of periventricular leukomalacia. Acta 
Paediatrica Scandinavia, 76, 254 - 259. 
Cartl i dge, P.H., & Rutter, N. (1988). Reduction of head 
flattening in preterm infants. Archives of Disease in 
Childhood, 63, 755-757. 
Catlin, E. A., Carpenter, M. w., Brann, B. s. 4th, Mayfield, 
S. R., Shaul, P. W., Goldstein, M., & Oh, W. (1986). The 
apgar score revisited: Influence of gestational age. 
Journal of Pediatrics, 109, 865-868. 
Chaou , w., Choe, M., & Eitzman, D. v. (1984). Intracranial 
hemorrhage and vitamin K deficiency in early infancy. 
Journal of Pediatrics, 105, 880-884. 
Clark , C. E., Clyman, R. I., Roth, R. S., Sniderman, S. H., 
Lane, B., & Ballard, R. A. (1981). Risk-factor analysis 
of intraventricular hemorrhage in low birthweight 
infants. Journal of Pediatrics, 99, 625-628. 
180 
Cohen, R. S., Stevenson, D. K., Malachowski, N., Ariagno, R. 
L., Kimble, K. J., Hopper, A. O., Johnson, J. D., Ueland, 
K., & Sunshine, P. (1982). Favorable results of neonatal 
intensive care for very-low birthweight infants. 
Pediatrics, 69, 621-625 . 
Cooke. R. W. I. (1983). Intraventricular haemorrhage. 
Lancet, April 16, 878. 
Cooke. R. W. I . (1990). Trends in preterm survival and 
incidence of cerebral haemorrhage 1980-1989. Archives of 
Disease in Childhood, 65, 403-409. 
Cullen, J. A., & Carella, D. M. (1988). Periventricular-
intraventricular hemorrhage: Nursing implications. 
Critical Care Nurse,~, 72-74 . 
Cunningham, M. (1987). Intraventricular hemorrhage in the 
premature. Critical Care Nurse,~, 20-27. 
Dolfin, T., Skidmore, M. B., Fong, K. W., Hoskins, E. M., & 
Shannan, A. T. (1983). Incidence, severity and timing of 
subependymal and intraventricular hemorrhages in preterm 
infants born in a perinatal unit as detected by serial 
real-time ultrasound. Pediatrics, 71, 541-546. 
Donn, S. M., Goldstein, G. w., & Roloff, D. w. (1981). 
Prevention of intraventricular hemorrhage in preterm 
infants by phenobarbitone . Lancet, August 1, 215-217. 
Donn, S. M., Roloff, D. W., & Goldstein, G. W. (1981). A 
controlled trial of phenobarbital for prevention of 
intraventricular haemorrhage in preterm infants. Annals 
of Neurology, 10, 295. 
D'Souza, S. W., Gowland, M., Richards, B., Cadman, J., 
Mellor, V., Sims, D. G., & Chiswick, M. L. (1986). Head 
size, brain growth and lateral ventricles in very- low 
birthweight infants. Archives of Disease in Childhood, 
61, 1090-1095. 
Easa, D., Kipnis, K., & Drorbaugh, J. (1983). Neonatology: A 
d istressed newborn. Hawaiian Medical Journal, 42, 135-
136. 
Editorial (1988). Limitations of care for very-low 
birthweight infants. Lancet, Jun 4, 1257-1258. 
181 
Epstein, M. F., Leviton, A., Kuban, K. c., Pagano, M., 
Meltzer, C., Skouteli, H. N., Brown, E. R., & Sullivan, 
K. F. (1988). Bilirubin, intraventricular hemorrhage and 
phenobarbital in very-low birthweight babies. Pediatrics, 
82, 350-35. 
Fishman, M.A., Dutton, R. V., & Okumura, S. (1984). 
Progressive ventriculomegaly following minor intracranial 
hemorrhage in premature infants. Developmental Medicine 
and Child Neurology, 26, 725-731. 
Funato, M., Tamai, H., Kodaka, R., Taki, H., Yoshioka, Y., & 
Shimada, S. (1988). The moment of intraventricular 
hemorrhage. Brain Development, .lQ_, 325-327. 
Goddard, J., Lewis, R. M., Alcala, H., & Zeller, R. S. 
(1980). Intraventricular hemorrhage: An animal model. 
Biological Neonate, 37, 39-52. 
Goddard, J., Lewis, R. M., Armstrong, D. L., & Zeller, R. s. 
(1980). Moderate, rapidly induced hypertension as a cause 
of intraventricular hemorrhage in the newborn beagle 
model. Journal of Pediatrics, 2.§_, 1057-1060. 
Goddard-Feingold, J. (1984). Periventricular, 
intraventricular hemorrhages in the premature newborn: 
Update on pathologic features, pathogenesis and possible 
means of prevention. Archives of Neurology, 41, 766-771. 
Goddard-Feingold, J., & Michael, L. H. (1984). Cerebral 
blood-flow and experimental intraventricular hemorrhage. 
Pediatric Research, 18, 7. 
Goddard-Finegold, J., & Mizrahi, E. M. (1987). Understanding 
and preventing perinatal, intracerebral, peri- and 
intraventricular hemorrhage. Journal of Child Neurology, 
~, 170-185. 
Goldberg, R. N. (1981). Sustained arterial blood pressure 
elevation associated with pneumothoraces: Early detection 
via continuous monitoring. Pediatrics, 68, 775-777. 
Goldberg, R. N., Chung, D., Goldman, S. L., & Bancalari, E. 
(1980). The association of rapid volume expansion and 
intraventricular hemorrhage in the preterm infants. 
Journal of Pediatrics, 2.§_, 1060-1063. 
Grant, E.G., Borts, F. T., Schellinger, D., McCullough,, D. 
C., Sivasubramanian, K. N., & Smith, Y. (1981). Real-time 
ultrasonography of neonatal intraventricular hemorrhage 
and comparison with computed tomography. Radiology, 139, 
687-691. 
182 
Grant, E.G., Schellinger, D., Smith, Y., Uscinski, R.H. 
(1986). Periventricular leukomalacia in combination with 
intraventricular hemorrhage: Sonographic features and 
sequelae. American Journal of Neurographic Radiology, 2, 
443-447. 
Greenough, A., Morley, C., & Gandy, G. (1983). Aetiological 
associations of intraventricular haemorrhage. Lancet, 
February 19, 413. 
Greenough, A., & Roberton, N. R. C. (1985). Morbidity and 
survival in neonates ventilated for the respiratory 
distress syndrome. British Medical Journal, 290, 597-600. 
Guggenheim, M.A., Rumack, C., Langendorfer, S., 
Braithwaithe, W., Grabert, B., More, P., Frost, M., 
Young, J., & Murphy, J. (1980). Risk factors in germinal 
matrix hemorrhage. Annals of Neurology,~, 225. 
Haddad, J., Messer, J., & Aranda, J. (1992). Periventricular 
haemorrhagic infarction associated with subependymal 
germinal matrix haemorrhage in the premature newborn. 
Report of two cases. European Journal of Pediatrics, 151, 
63-65. 
Hambleton, G., & Wigglesworth, J. S. (1976). Origin of 
intraventricular hemorrhage in the preterm infants. 
Archives of Disease in Childhood, 51, 651-659. 
Hanigan, W. C., Kennedy, G., Roemisch, F., Anderson, R., 
Cusack, T., & Powers, W. (1988). Administration of 
indomethacin for the prevention of 
periventricular-intraventricular hemorrhage in high-risk 
neonates. Journal of Pediatrics, 112, 941-947. 
Hellmann, J., & Vannucci, R. C. (1982). Intraventricular 
hemorrhage in premature infants. Seminars in 
Perinatology, Q, 42-53. 
Hill, A., & Rozdilsky, B. (1984). Congenital hydrocephalus 
secondary to intra-uterine germinal matrix 
intraventricular haemorrhage. Developmental Medicine and 
Child Neurology, 26, 524-527. 
Hill, A., & Volpe, J. J. (1981). Normal pressure 
hydrocephalus in the newborn. Pediatrics, 68, 623-629. 
Hillman, K. (1987). Intrathoracic pressure fluctuation and 
periventricular haemorrhage in the newborn. Australian 
Paediatrics Journal, 23, 343-346. 
183 
Holt, P. J. (1989 ). Posthemorrhagic hydrocephalus. Journal 
of Child Neurology,~, S23-S31. 
Holt, P. J., & Allen, W. F. (1981). The natural history of 
ventricular dilation in neonatal intraventricular 
hemorrhage and its therapeutic implication. Annals of 
Neurology, 1.Q, 293-297. 
Hope, P. L., Gould, S. L., Howard, S., Hamilton, P.A., deL. 
Costello, A. M., & Reynolds, E. o. R. (1988). Precision 
of ultrasound diagnosis of pathologically verified 
lesions in the brains of very preterm infants. 
Developmental Medicine and Child Neurology, 30, 457-471. 
Horbar, J. D., Pasnick, M., McAuliffe, T. L., & Lucey, J. F. 
(1983). Obstetric events and risk of periventricular 
hemorrhage in premature infants. American Journal of 
Diseases in Children, 137, 678-681. 
Hutchison, A . A., Barrett, J.M., & Fleischer, A. C. (1982). 
Intraventricular hemorrhage in the premature infant. New 
England Journal of Medicine, 307, 1272-1273. 
Hutchison, A. A., & Fleischer, A. C. (1981). A 
classification of neonatal intracranial hemorrhage. New 
England Journal · of Medicine, 305, 284. 
Ikonen, R. S ., Kuusin en, E. J., Janas, M. O., Koivikko, M. 
J., & Sorto, A. E. (1988). Possible etiological factors 
in extensive periventricular leukomalacia of preterm 
infants. Acta Paediatrica Scandinavia, 77, 489-495. 
Isenberg, S. , & Everett, S. (1984). Cardiovascular effects 
of mydriatics in low birthweight infants. Journal of 
Pediatrics, 105, 111-112. 
James, H. E. , Boynton, B. R., Boynton, C. A., Merritt, T. 
A., Vaucher, Y. E., & Bejar, R. E. (1987). Severe 
intracranial hemorrhage and hydrocephalus in low 
birthweight infants treated with CSF shunts. Child's 
Nervous System, .l, 110-113. 
Kendig, J. w. , & Sinkin, R. A. (1988). The effect of 
surfactant replacement therapy on conditions associated 
with respiratory distress syndrome: Patent ductus 
arteriosus, intraventricular hemorrhage and 
bronchopulmonary dysplasia. Seminars in Perinatology, 12, 
255-258. 
184 
Kling, P. (1989). Nursing interventions to decrease the risk 
of periventricular-intraventricular hemorrhage. Journal 
of Obstetric and Gynecology Neonatal Nursing, 1-[, 456-
464. 
Knobloch, H., Malone, A., Ellison, P.H., Stevens, F., & 
Zdeb, M. (1982). Considerations in evaluating changes in 
outcome for infants weighing less than 1501 grams. 
Pediatrics, .§.2., 285-295. 
Kollee, L.A., Verloove-Vanhorick, P. P., Verwey, R. A., 
Brand, R., & Ruys, J. H. (1988). Maternal and neonatal 
transport: Results of a national collaborative survey of 
preterm and very-low birthweight infants in the 
Netherlands. Obstetrics and Gynecology, 72, 729-732. 
Koops, B. L., Morgan, L. J., & Battaglia, F. C. (1982). 
Neonatal mortality risk in relation to birthweight and 
gestational age: Update. Fetal and Neonatal Medicine, 
101, 969-977. 
Kramer, M. S. (1987a). Determinants of low birthweight: 
Methodological assessment and meta-analysis. Bulletin of 
the World Health Organization, 65, 663-737. 
Kramer, M. S. (1987b). Intrauterine growth and gestational 
duration determinants. Pediatrics, Jill, 502-511. 
Kreusser, K. L., Tarby, T. J., Kovnar, E., Taylor, D., Hill, 
A . , & Volpe, J. J. (1985). Serial lumbar punctures for at 
least temporary amelioration of neonatal posthemorrhagic 
hydrocephalus. Pediatrics, 1.2, 719-723. 
Kreusser, K. L., Tarby, T. J., Taylor, D., Kovnar, E., Hill, 
A., Conry, J. A., & Volpe, J. J. (1984). Rapidly 
progressive posthemorrhagic hydrocephalus: Treatment with 
external ventricular drainage. American Journal of 
Diseases of Children, 138, 633-637. 
Kuban, K. C., Leviton, A., Krishnamoorthy, K. S., Brown, E., 
Teele, R. L., Baglivo, J. A., Sullivan, K. F., Huff, K. 
R., White, S., Cleveland, R.H., Allred, E. M., Spritzer, 
K. L., Skouteli, H. N., Cayea, P., & Epstein, M. F. 
(1986). Neonatal intracranial hemorrhage and 
phenobarbital. Pediatrics,]_]_, 443-450. 
Kuban, K., & Telle, R. L. (1984). Rationale for grading 
intracranial hemorrhage in premature infants. Pediatrics, 
74, 358-363. 
185 
Larroche, J.C., Bethmann, O., Baudoin, M., & Couchard, M. 
(1986). Brain damage in the premature infant. Early 
lesions and new aspects of sequelae. Italian Journal of 
Neurological Science, 2, 43-52. 
Lazzara, A . , Ahmann, P., Dykes, F . , Brann, A. w., & 
Schwartz, J. (1980). Clinical predictability of 
intraventricular hemorrhage in preterm infants. 
Pediatrics, 65, 30-34. 
Leblanc, R., & O'Gorman, A. M. (1980). Neonatal intracranial 
hemorrhage: A clinical and serial computerized 
tomographic study. Journal of Neurosurgery, 53, 642-651. 
Lees, B. J., & Cabal , L.A. (1981). Increased blood pressure 
following pupillary dilation with 2.5% phenylephrine 
hydrochloride in preterm infants. Pediatrics,_§__§_, 231 -
234 . 
Levene, M. I., & de Crespigny, L. (1983). Classification of 
intraventricular haemorrhage. Lancet, March 19, 643. 
Levene, M. I., Fawer, C. L., & Lamont, R. F. (1982). Risk-
factors in the development of intraventricular 
haemorrhage in the preterm neonate. Archives of Disease 
in Childhood, TI, 410-417. 
Levene, M. I., & de Vries, L. (1984). Extension of neonatal 
intraventricular hemorrhage. Archives of Disease in 
Childhood, 2~, 631-636. 
Levene, M. I . , Wigglesworth, J. S., & Dubowitz, V. (1981). 
Cerebral structure and intraventricular haemorrhage in 
the neonate: A real-time ultrasound study. Archives of 
Disease in Childhood, 56, 416-424. 
Leviton, A., Kuban, K. C., Pagano, M., Brown, E. R., 
Krishnamoorthy, K. S., & Allred, E. N. (1988). Maternal 
toxemia and neonatal germinal matrix hemorrhage in 
intubated infants less than 1751 grams. Obstetrics and 
Gynecology, 72, 571-576. 
Leviton, A., van Marter, L., & Kuban, K. C. (1989). 
Respiratory distress syndrome and intracranial 
hemorrhage: Cause or association? Inferences from 
surfactant clinical trials. Pediatrics, 84, 915-922. 
Leviton, A., Pagano, M., & Kuban, K. C. (1988). Etiologic 
heterogeneity of intracranial hemorrhages in preterm 
newborns. Pediatrics Neurology,±, 274-278. 
186 
Lipscomb, A. Q., Reynolds, E., Blackwell, R. J., Thornburn, 
R. J., Stewart, A. L., Cusick, G., & Whitehead, M. D. 
(1981). Pneumothorax and cerebral hemorrhage in preterm 
infants. Lancet, February 21, 414-416. 
Lou, H. C., Lassen, N. A., & Friis-Hansen, B. (1979). 
Impaired autoregulation of cerebral blood-flow in the 
distressed newborn. Journal of Pediatrics, 94, 118-121. 
Maher, P., Lane, B., Ballard, R., Piecuch, R., & Clyman, R. 
I. (1985) . Does indomethacin cause extension of 
intracranial hemorrhages: A preliminary study. 
Pediatrics, 75, 497-500. 
Marshall, T. A., Marshall, F. Jr., & Reddy, P. P. (1982). 
Physiologic changes associated with ligation of the 
ductus arteriosus in preterm infants. Journal of 
Ped i atr i cs, 101, 749-753. 
McDonald, M. M., Johnson, M. L., Rumack, C. M., Koops, B. 
L., Guggenheim, M.A., Babb, C., & Hathaway, W. E. 
(1984) . Role of coagulopathy in newborn intracranial 
hemorrhage. Pediatrics, 74, 26-31. 
McDonald, M. M., Koops, B. L., Johnson, M. L., Guggenheim, 
M.A., Rumack, C. M., Mitchell, S. A., & Hathaway, W. E. 
(1984). Timing and antecedents of intracranial hemorrhage 
in the newborn. Pediatrics, 74, 32-36. 
McIntosh, N., & Bone, C. (1984). Dilemmas of perinatal 
intensive care. British Journal of Hospital Medicine, 
February, 145-148. 
Meidell, R., Marinelli, P., & Pettett, G. (1985). Perinatal 
factors associated with early-onset intracranial 
hemorrhage in premature infants: A prospective study. 
American Journal of Diseases in Children, 139, 160-163. 
Ment, L. R. (1985). Prevention of neonatal intraventricular 
hemorrhage. New England Journal of Medicine, 312, 1385-
1387. 
Ment, L. R., Duncan, C. C., & Ehrenkranz, R. A. (1987a). 
Intraventricular hemorrhage of the preterm neonate. 
Seminars in Perinatology, 11, 132-141. 
Ment, L. R., Duncan, C. C., & Ehrenkranz, R. A. (1987b). 
Perinatal cerebral infarction. Seminars in Perinatology, 
11, 142-154. 
187 
Ment, L. R., Duncan, C. C., Ehrenkranz, R. A., Kleinman, C. 
S., Taylor, K. J., Scott, D. T., Gettner, P., Sherwonit, 
E., & Williams, J. (1988). Randomized low-dose 
indomethacin trial for prevention of intraventricular 
hemorrhage in very low birthweight neonates. Journal of 
Pediatrics, 112, 948-955. 
Ment, L. R., Ehrenkranz, R. A., & Duncan, C. C. (1988). 
Intraventricular hemorrhage of the preterm neonate: 
Prevention studies. Seminars in Perinatology, 1-£, 
359-372. 
Miall-Allen, V. M., de Vries, L. S., Dubowitz, L. M. S., & 
Whitelaw, A.G. L. (1989). Blood pressure fluctuation and 
intraventricular hemorrhage in the preterm infant of less 
than 31 weeks ' gestation. Pediatrics, 83, 657-661. 
Miall-Allen, V. M., de Vries, L. S., & Whitelaw, A.G. L. 
(1987). Mean arterial pressure and neonatal cerebral 
lesions. Archives of Disease in Childhood, 62, 1068-1069 . 
Milligan, D. W. A. (1980). Failure of autoregulation and 
intraventricular hemorrhage in preterm infants. Lancet, 
April 26, 896-898. 
de la Monte, s. M., Hsu, F. I., Hedley-Whyte, E.T., & 
Kupsky, W. (1990). Morphometric analysis of the human 
infant brain: Effects of intraventricular hemorrhage and 
periventricular leukomalacia. Journal of Child Neurology, 
2(2), 101-110. 
Morales, W. J., & Koerten, J. (1986). Obstetric management 
and intraventricular hemorrhage in very-low birthweight 
infants. Obstetrics and Gynecology, .§Jl, 35-39. 
Morales, W. J., O'Brien, W. F., Knuppel, R. A., Gaylord, S., 
& Hayes, P. (1989). The effect of mode of delivery on the 
risk of intraventricular hemorrhage in nondiscordant twin 
gestations under 1500 grams. Obstetrics and Gynecology, 
73, 107-110. 
Morgan, M. E. I., Benson, J. W. T., & Cooke, R. w. I (1981). 
Ethamsylate reduces the incidence of periventricular 
haemorrhage in very-low birthweight babies. Lancet, 
October 17, 830-831. 
Moscoso, P., Goldberg, R. N., Jamieson, K. J., & Bancalari, 
E. (1983). Spontaneous elevation in arterial blood 
pressure during the first hours of life in the very-low 
birthweight infant. Journal of Pediatrics, 103, 114-117. 
Nakamura, Y., Harada, K., Hashimoto, T., & Fukuda, S. 
(1990). A statistical study of autopsied cases of 
neonatal intraventricular hemorrhage. Archives of 
Pathology and Laboratory Medicine, 114, 966-969. 
188 
Ng, P. C., & Dear, P.R. (1990). The predictive value of a 
normal ultrasound scan in the preterm baby: A 
meta-analysis. Acta Paediatrica Scandinavia, 79, 286-291. 
Paneth, N., Rudelli, R . , Monte, w., Rodriguez, E., Pinto, 
J., Kairam, R., & Kazam, E. (1990). White-matter necrosis 
in very low birthweight infants: Neuropathologic and 
ultrasonographic findings in infants surviving six days 
or longer. Journal of Pediatrics, 116, 975-984. 
Pape, K. E., Bennett-Britton, S., Szyrnonowicz, w., Martin, 
D. J., Fitz, C.R., & Becker, L. (1983). Diagnostic 
accuracy of neonatal brain imaging: A postmortem 
correlation of computed tomography and ultrasound scans. 
Journal of Pediatrics, 102, 275-280. 
Pape, K. E., & Wigglesworth, J. S. (1979). Haemorrhage, 
ischemia and the perinatal brain. Philadelphia: J. B . 
Lippincott. 
Papile, L., Burstein, J., Burstein, R., & Koffler, H. 
(1978). Incidence and evolution of subependyrnal and 
intraventricular hemorrhage: A study of infants with 
birthweights less than 1,500 grams. Journal of 
Pediatrics, 22_, 529-534. 
Partridge, J.C., Babcock, D. S., Steichen, J. J., & Han, B. 
K. (1983). Optimal timing for diagnostic cranial 
ultrasound in low birthweight infants: Detection of 
intracranial hemorrhage and ventricular dilation. Journal 
of Pediatrics, 102, 281-287. 
Pearlman, S. A., & Batton, D. G. (1988). Effect of birth 
order on intraventricular hemorrhage in very-low 
birthweight twins. Obstetrics and Gynecology, 71, 358-
360. 
Perlman, J.M. (1989). Intraventricular hemorrhage. 
Pediatrics, M, 913-915. 
Perlman, J.M., McMenamin, J. B., & Volpe, J. J. (1983). 
Fluctuating cerebral blood-flow velocity in respiratory 
distress syndrome. New England Journal of Medicine, 309, 
204-209. 
189 
Perlman, J.M., & Volpe, J. J. (1983). Suctioning in the 
preterm infant: Effects on cerebral blood-flow velocity, 
intracranial pressure and arterial blood pressure. 
Pediatrics, 72, 329-334. 
Perlman, J.M., & Volpe, J. J. (1986). Intraventricular 
hemorrhage in extremely small, premature infants. 
American Journal of Diseases of Children, 140, 1122-1124. 
Philip, A.G., & Allan, W. C. (1991). Does cesarean section 
protect against intraventricular hemorrhage in preterm 
infants? Journal of Perinatology, 11, 3-8. 
Philip, A.G., Allan, W. C . , Tito, A. M., & Wheeler, L . R . 
(1989). Intraventricular hemorrhage in preterm infants: 
Declining incidence in the 1980s. Pediatrics, 84, 
797-801. 
Powers, W. F. , & Hegwood, P . D. (1989) . Survival and 
ventilatory course of a regional cohort of very-low 
birthweight (501-1500) grams) infants. American Jour n al 
of Perinatology, ~, 427-432. 
Rayburn, w. F., Donn, S. M., Kolin, M. G., & Schork, M.A. 
(1983). Obstetric care and intraventricular hemorrhage in 
the low birthweight infant. Obstetrics and Gynecology, 
61, 408-413. 
Rubin, R. C., Hochwald, G. M., Tiell, M., Epstein, F . , 
Ghatak, N., & Wisniewski, H. (1976). Hydrocephalus: III. 
Reconstitution of the cerebral cortical mantle following 
ventricular shunting. Surgical Neurology, 2, 179-183. 
Rubin, R. C., Hochwald, G. M., Tiell, M., & Liwnicz, B. H. 
(1976). Hydrocephalus: II. Cell number and size, and 
myelin content of the pre-shunted cerebral cortical 
mantle. Surgical Neurology, 2, 115-118. 
Rubin, R. C., Hochwald, G. M., Tiell, M., Mizutani, H., & 
Ghatak, N. (1976). Hydrocephalus: I. Histological and 
ultrastructural changes in the pre-shunted cortical 
mantle. Surgical Neurology, 2, 109-114. 
Rumack, C. M., Manco-Johnson, M. L., Manco-Johnson, M. J., 
Koops, B. L., Hathaway, w. E., & Appareti, K. (1985). 
Timing and course of neonatal intracranial hemorrhage 
using real-time ultrasound. Radiology, 154, 101-105. 
Scher, M. S. (1988). A developmental marker of central 
nervous system maturation: Part I. Pediatric Neurology, 
.!, 265-273. 
190 
Setzer, E. S., Goldberg, R. N., Ahmed, F., Frank, J. L., 
Morse, B. M., & Bancalari, E. (1983). Indomethacin-
induced platelet dysfunction and intracranial hemorrhage 
(ICH) in the premature infant. Pediatric Research, 17, 
335A. 
Setzer, E. s., Webb, I . B . , Wassenaar, J. W., Reeder . J . D., 
Mehta, P. S., & Eitzman, D. V. (1982). Platelet 
dysfunction and intraventricular hemorrhage in the 
premature infant. Journal of Pediatrics, 100, 599-605. 
Shankaran, S., Bedard, M. P., & Slovis, T. L. (1983). 
Periventricular-intraventricular hemorrhage (PVH-IVH) in 
an outborn population: Timing of hemorrhage and change in 
incidence. Pediatric Research, 17 , 335A . 
Shankaran, S., Slovis, T. L. , Bedard, M. P., & Poland, R. L . 
(1982) . Sonographic classification of intracranial 
hemorrhage. A prognostic indicator of mortality, 
morbidity and short-term neurologic outcome. Journal of 
Pediatrics, 100, 469-475. 
Shapiro, S., McCormick, M. C., Starfield, B. H., & Crawley 
B. (1983). Changes in infant morbidity associated with 
decreased neonatal mortality. Pediatrics, 72, 408-415. 
Shinnar, S., Molteni, R., Gamman, K., D'Souza, B., Altman, 
J . , & Freeman, J. (1982). Intraventricular hemorrhage in 
the preterm infant: A changing outlook. New England 
Journal of Medicine, 306, 1464-1468. 
Shucard, D. W., Shucard, J. L., & Thomas, D. G. (1988). 
Neurophysiological studies of human cognitive development 
in premature infants: An approach to the study of 
maturational brain processes. Neurotoxicology, 2, 299-
316. 
Skullerud, K., & Westre, B. (1986). Frequency and prognostic 
significance of germinal matrix hemorrhage, 
periventricular leukomalacia and pontosubicular necrosis 
in preterm neonates. Acta Neuropathologica Berlin, 70, 
257-261. 
Smith, W. L., McGuinness, G., Cavanaugh, D., & Courtney, S. 
(1983). Ultrasound screening of premature infants: 
Longitudinal follow-up of intracranial hemorrhage. 
Radiology, 147, 445-448. 
191 
Speer, M. E., Blifeld, C., Rudolph, A. J., Chadda, P., 
Holbein, M. E. B., & Hittner, H. M. (1984). 
Intraventricular hemorrhage and vitamin E in the very-low 
birthweight infant: Evidence of efficacy of early 
intramuscular vitamin E administration. Pediatrics, 74 , 
1107-1111. 
Strauss, A., Kirz, D., Modanlou, H. D., & Freeman, R. K. 
(1985). Perinatal events and intraventricular/ 
subependymal hemorrhage in the very-low birthweight 
infant. American Journal of Obstetrics and Gynecology, 
151, 1022-1027. 
Sykes, G. S., Molloy, P . M., Johnson, P., Gu, w., Ashworth, 
F . , Stirrat, G. M., & Turnbull, A. C. (1982). Do apgar 
scores indicate asphyxia? Lancet, Feb 27, 494 - 496. 
Szajnberg, N., Ward, M. J., Krauss, A., & Kessler, D. B. 
(1987). Low birthweight prematures: Preventive 
intervention and maternal attitude. Child Psychiatry and 
Human Development, 17, 152-165. 
Szymonowicz, w., Schafler, K., Cussen, L. J., & Yu, V. Y. H. 
(1984). Ultrasound and necropsy study of periventricular 
haemorrhage in preterm infants. Archives of Disease in 
Childhood, 59, 637-642. 
Szymonowicz, W., & Yu, V. Y. H. (1984). Timing and evolution 
of periventricular haemorrhage in infants weighing 1250 
grams or less at b i r t h. Archives of Disease in Childhood, 
59, 7-12. 
Szymonowicz, W., Yu, V . Y. H., & Wilson, F. E. (1984). 
Antecedents of peri v entricular haemorrhage in infants 
weighing 1250 grams or less at birth. Archives of Disease 
in Childhood, .2..2., 13-17. 
Takashima, s., Mita, T . , Houdou, S., & Ando, Y. (1989). 
Relationship between periventricular hemorrhage, 
leukomalacia and brainstem lesions in prematurely born 
infants. Brain Development, l.l, 121-124. 
Tarby, T. J., & Volpe, J. J. (1982). Intraventricular 
hemorrhage in the p r emature infant. Pediatric Clinics of 
North America, 11., 1077-1104. 
Taylor, D. A,, Hill, A., Fishman, M.A., & Volpe, J. J. 
(1981). Treatment of posthemorrhagic hydrocephalus with 
glycerol. Annals of Neurology, 10, 297. 
192 
Tejani, N., Rebold, B., Tuck, S., Ditroia, D., Sutro, W., & 
Verma, u. (1984). Obstetric factors in the causation of 
early periventricular-intraventricular hemorrhage. 
Obstetrics and Gynecology, 64, 510-515. 
Tejani, N., & Verma, U. (1989). Correlation of apgar scores 
and umbilical artery acid-base status to mortality and 
morbidity in the low birthweight neonate. Obstetrics and 
Gynecology, 73, 597-600. 
Tejani, N., Verma, U., Hameed, C., & Chayen, B. (1987). 
Method and route of delivery in the low-birth-weight 
vertex presentation correlated with early 
periventricular/ intraventricular hemorrhage. Obstetrics 
and Gynecology, 69, 1-4. 
Tejani, N., Verma, U., Shiffman, R., & Chayen, B. (1987). 
Effect of route of delivery on 
periventricular/intraventricular hemorrhage in the low 
birthweight fetus with a breech presentation . Journal of 
Reproductive Medicine, 32, 911-914. 
Thompson, M. H., & Khot, A. S. (1985). Impact of neonatal 
intensive care. Archives of Disease in Childhood, 60, 
213-214. 
Thorburn, R. J., Lipscomb,. A. P., Stewart, A. L., Reynolds, 
E. o. R., & Hope, P. L. (1982). Timing and antecedents of 
periventricular haemorrhage and of cerebral atrophy in 
very preterm infants. Early Human Development, 2, 221-
238. 
van Bel, F., van de Bor, M., Stijnen, T., Baan, J., & Ruys, 
J. H. (1987). Aetiological role of cerebral blood-flow 
alterations in development and extension of peri-
intraventricular haemorrhage. Developmental Medicine and 
Child Neurology, 29, 601-614. 
van de Bor, M., van Bel, F., Lineman, R., & Ruys, J. H. 
(1986). Perinatal factors and 
periventricular-intraventricular hemorrhage in preterm 
infants. American Journal of Diseases of Children, 140, 
1125-1130. 
van de Bor, M., Briet, E., van Bel, F., & Ruys, J. H. 
(1986). Hemostasis and periventricular-intraventricular 
hemorrhage of the newborn. American Journal of Diseases 
of Children, 140, 1131-1134. 
van de Bor, M., Guit, G. L., Schreuder, A. M., Wondergem, 
J., & Vielvoye, G. J. (1989). Early detection of delayed 
rnyelination in preterm infants. Pediatrics, 84, 407-411. 
193 
van de Bor, M., Verloove-Vanhorick, S. P., Brand, R., 
Keirse, M. J., & Ruys, J. H. (1987). Incidence and 
prediction of periventricular-intraventricular hemorrhage 
in very preterm infants. Journal of Perinatal Medicine, 
15, 333-339. 
Volpe, J. J. (1979). Intracranial hemorrhage in the newborn: 
Current understanding and dilemas. Neurology, 29, 632-
634. 
Volpe, J. J. (1981). Neonatal intraventricular hemorrhage. 
New England Journal of Medicine, 304, 886-890. 
Volpe, J. J. (1987). Neurology of the newborn (Second 
Edition). Philadelphia: W. B. Sanders Company. 
Volpe, J. J. (1989a). Intraventricular hemorrhage in the 
premature infant: Current concepts. Part I. Annals of 
Neurology, 25, 3-11 
Volpe, J. J. (1989b). Intraventricular hemorrhage in the 
premature infants: Current concepts. Part II. Annals of 
Neurology, 12, 109-116. 
Weindling, A. M., & Wilkinson, A. R. (1983). Classification 
of periventricular haemorrhage. Lancet, April 16, 878. 
Welch, R. A., & Bottoms, S. F. (1986). Reconsideration of 
head compression and intraventricular hemorrhage in the 
vertex very-low birthweight fetus. Obstetrics and 
Gynecology, 68, 29-33. 
Willis, J., Duncan, M. C., Bell, R., Pappas, F., & Moniz, M. 
(1989). Somatosensory evoked potentials predict 
neuromotor outcome after periventricular hemorrhage. 
Developmental Medicine and Child Neurology, 31, 435-439. 
Worthington, D., Lowell, E. D., Grausz, J. P., & Sobocinski, 
K. (1983). Factors influencing survival and morbidity 
with very-low birthweight delivery. Obstetrics and 
Gynecology, 62, 550-555. 
194 
APPENDIX 
195 
APPENDIX D 
CODING FORM AND DICTIONARY 
AUTHORS: 
-------------------------------
TITLE: _____________________________ _ 
JOURNAL: ___________________________ _ 
YEAR: ____ _ VOL: ____ _ PAGES: _______ _ 
CASEl 1-3 OUTAB 37-39 BDESCR 12-13 
--- --- --
CARDl _1_ ADESCR 40-41 
--
BSIZE 14-16 
- - -
STUDY 5-7 ASIZE 42-44 BGEST 17-19 
--- --- ---
PUB 8-9 AGEST 45-47 BWEIG20-23 
-- --- ----
COMP# 10-11 AWEIG48-51 BlMIN 24-25 
--
---- --
SITE 12 AlMIN 52-53 B5MIN 26-27 
-- --
INOUT 13 A5MIN 54-55 BIVH 28-29 
-- --
AGE 14-16 AIVH 56-57 BBPD 30-31 
--- -- --
AGEADJ 17 ABPD 58-59 BPDA 32-33 
-- --
BEGIN 18-19 APDA 60-61 BROS 34-35 
-- -- --
END 20-21 ARDS 62-63 BTHOR 36-37 
-- -- --
TYPEDATA 22 ATHOR 64-65 BAPNEA 38-39 
-- --
EXPBIAS 23 AAPNEA 66-67 BTHROM 40-41 
-- --
MATUR 24 ATHROM 68-69 BPNEUM 42-43 
-- --
HISTORY 25 APNEUM 70-71 BACIO 44-45 
-- --
TESTING 26 AACID 72-73 BSEIZ 46-47 
-- --
INSTRU 27 ASEIZ 74-75 BHYDRO 48-49 
-- --
REGRESS 28 AHYDRO 76-77 BSEP 50-51 
-- --
SELECT 29 ASEP 78-79 BGENMED 52-53 
-- --
MORTAL 30 CASE2 1-3 BSES 54-55 
--- --
QUALITY 31 CARD2 4 _2_ 
DESCR 32 STUDY 5-7 
---
ESAB 33-36 AGENMED 8-9 
---- --
ASES 10-11 
--
5. SITE OF STUDY 
!=AUSTRALIA/NEW ZEALAND 
2=CANADA 
3=ENGLAND 
4=EUROPE 
5=USA 
6=OTHER 
8=NOT SPECIFIED 
6. INBORN VS. OUTBORN 
l=INBORN 
2=BOTH INBORN AND OUTBORN 
3=OUTBORN 
8=NOT SPECIFIED 
8. AGE ADJUSTMENT 
l=USED 
2=MIXED 
3=NO'l' USED 
8=NOT SPECIFIED 
11. LENGTH AND TYPE OF 
DESIGN 
!=LONGITUDINAL, 
PROSPECTIVE 
2=LONGITUDINAL, 
RETROSPECTIVE 
3=SINGLE TIME, PROSPECTIVE 
4=SINGLE TIME, 
RETROSPECTIVE 
8=CAN'T TELL 
12-19. INTERNAL VALIDITY 
THREATS 
0=NOT PLAUSIBLE THREAT 
!=POTENTIAL MINOR THREAT 
2=PLAUSIBLE ALTERNATIVE TO 
ACCOUNT FOR RESULTS 
3=MAJOR THREAT, COULD 
EXPLAIN MOST OF OBSERVED 
RESULTS 
8=NO WAY TO TELL 
20. QULAITY OF STUDY 
1= EXCELLENT 
5= VERY POOR 
21. ADEQUACY OF SUBJECT 
DESCRIPTION 
l= COMPLETE 
2= SOMEWHAT SKETCHY 
3= INADEQUATE 
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34. DESCRIPTOR OF GROUP 
PRETERMS, AGA 
l=BW <700 GRAMS 
2=BW <750 GRAMS 
3=BW <1000 GRAMS 
4=BW <1000, >750 GRAMS 
5=BW <1250 GRAMS 
6=BW <1250, >750 GRAMS 
7=BW <1250, >1000 GRAMS 
8=BW <1500 GRAMS 
9=BW <1500, >750 GRAMS 
l0=BW <1500, >1000 GRAMS 
ll=BW <1500, >1250 GRAMS 
12=BW <2000 GRAMS 
13=BW <2500 GRAMS 
PRETERMS, SGA 
21=BW <700 GRAMS 
22=BW <750 GRAMS 
23=BW <1000 GRAMS 
24=BW <1000, >750 GRAMS 
25=BW <1250 GRAMS 
26=BW <1250, >750 GRAMS 
27=BW <1250, >1000 GRAMS 
28=BW <1500 GRAMS 
29=BW <1500, >750 GRAMS 
30=BW <1500, >1000 GRAMS 
31=BW <1500, >1250 GRAMS 
32=BW <2000 GRAMS 
33=BW <2500 GRAMS 
34=BW <3000 GRAMS 
99=FULLTERM BABIES 
40. PRESENCE OF IVH 
0l=IVH EXCLUDED 
02=IVH GRADE 1 
03=GRADES 1 AND 2 COMBINED 
04=IVH GRADE 2 
05=NO GRADE SPECIFIED OR 
ALL GRADES TOGETHER 
06=GRADES 2 AND 3 COMBINED 
07=IVH GRADE 3 
08=GRADES 3 AND 4 COMBINED 
09=IVH GRADE 4 
88=NOT MENTIONED, UNKNOWN 
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CODING KEY FOR ASSESSMENTS 
MENTAL 
-General 01 Batelle 
02 Cognitive 
Bayley MD I 03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
Blind Learning Aptitude 
Columbia Mental Mat 
Denver Develop Screen 
DTLA General, Composite 
Cognitive 
Geselle 
Griffith 
Hiskey-Nebrask Learning 
Leiter 
K-ABC General Intell 
Nonverbal Scale 
McCarthy General 
Cognitive 
Memory 
Quantitative 
Merrill Palmer Scale 
Pictoral Test of 
Intelligence 
Raven's Progressive 
Matrices 
Slossen 
Stanford-Binet General 
Verbal 
Abstract 
WAIS 
Quantitative 
Memory 
Full Scale 
Verbal 
Performance 
WISC Full Scale 
Verbal 
Performance 
WPPSI Full Scale 
Verbal 
Performance 
Woodcock Johnson 
Cognitive 
Misc, Combined 
Intelligence 
ACADEMIC 
39 Basic Achievement 
Skills Indiv 
40 Reading 
41 Spelling 
42 Math 
43 Writing 
44 Boehm Test of Basic 
Concepts 
45 Bracken Basic Concepts 
46 ITPA 
47 K-ABC Achievement Scale 
48 KTEA Overall 
49 Reading 
50 Spelling 
51 KTEA Math 
52 PIAT Overall 
53 Reading 
54 Spelling 
55 Math 
56 Sequential Assmnt of 
Math 
57 Woodcock-Johnson 
58 Reading 
59 Written Language 
60 Math 
61 Knowledge 
62 WRAT Overall 
63 Reading 
64 Spelling 
65 Math 
66 Misc, Combined Measures 
LANGUAGE 
67 Auditory Discrim Test 
(ADT) 
68 Bankson Lang 
69 Batelle Communication 
70 DTLA Linguistic 
71 Edinburgh Artie Test 
72 Expressive One Word Pie 
73 Goldman-Fristoe 
Woodcock Aud 
74 Lindamood Auditory 
Concept Test 
75 Kahn-Lewis Phonolo Test 
76 McCarthy Verbal Scale 
77 PPVT 
78 Phonological Assessmnt 
79 Preschool Lang Scale 
80 REEL 
81 Reynell Verbal Comp 
82 Express Lang 
83 SICD 
84 Test Auditory Compr 
85 TELD 
86 Test of Lang Dev (TOLD) 
87 Verbal Lang Dev Scale 
(VLDS) 
92 Misc, combined measures 
VI SUAL MOTOR, FINE MOTOR 
93 Bender-Gestalt, Koppitz 
94 Bender-Gestalt, SOMPA 
95 VMI 
96 McCarthy Perceptual 
102 Misc, Combined 
MOTOR 
103 Batelle Motor 
104 Bayley Psychomotor 
105 Bruininks-Oseretsky 
106 DTLA Motor Domain 
107 McCarthy Motor Scale 
113 Misc, Combined 
BEHAVIOR 
114 AAMD Adaptive Beh 
Scale (ABS) 
115 AAMD Adapt. Beh Scale, 
School 
116 Achenbach Child Beh 
Chkl (CBC) 
117 Adaptive Behavior Inv 
118 Balthazar Scales 
Adptve Beh 
119 Batelle Adaptive 
120 Burks Behav Scale 
121 Conners Parent 
122 Teacher 
123 Revised Beh Problem 
Checklist 
124 Scales of Indep Beh 
125 TMR School Competency 
126 Vineland Adaptive Beh 
127 Wisconsin Beh Rating 
134 Misc Combined 
PERSONALITY/TEMPERAMENT 
135 Batelle Personal/Soc 
136 Child Depression 
Inventory 
137 Piers-Harris 
138 Primary Self Concept 
150 Misc, Combined 
ASPECTS OF TEMPERAMENT 
151 Activity 
152 Adaptibility 
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153 Approach/withdrawal 
154 Attention/Distract 
155 DTLA Attention Domain 
156 Intensity 
157 Mood 
158 Persistence 
159 Rhythmicity 
160 Threshold 
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Definitions of Validity Threats 
History: Events, other than the experimental treatment, 
occurring between pre-test and post-test and thus providing 
alternate explanations of effects. 
Maturation: Processes within the respondents or observed 
social units producing changes as a function of the passage 
of time per se, such as growth fatigue, secular trends, etc. 
Testing: The effect of taking a test upon the scores of 
a second testing. The effect of publication of a social 
indicator upon subsequent readings of that indicator. The 
effect of repeated testings on a given group. 
Instrumentation: Changes in the calibration of a 
measuring instrument or changes in the observers or scorers 
used producing changes in the obtained measurements 
Regression to the Mean: Pseudo-shifts occurring when 
subjects or treatment units have been selected upon the 
basis of extreme scores. 
Selection: Biases resulting from differential 
recruitment of comparison groups, producing different mean 
levels on the measure of effect. 
Subject Mortality: The differential loss of respondents 
from comparison groups. 
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APPENDIX E 
EQUATIONS AND TEST NORMS USED FOR EFFECT SIZE COMPUTATION 
1. Direct Calculation 
Sc 
Where: 
YE is the score for the experimental group 
Ye is the score for the control group 
Sc is the standard deviation for the control group 
2. From t Test Designs 
ES= t __ 1_ + __ 1_ 
nE nc 
Where: 
nE is the number of experimental subjects 
nc is the number of control subjects 
This assumes SE = Sc. 
3. One-way ANOVA Designs, with only two treatment groups 
ES= 2 F 
This assumes SE = Sc. 
Means and Standard Deviations for Major Assessments 
GENERAL 
MEAN SD 
SUBTESTS 
MEAN SD 
COGNITIVE/DEVELOPMENTAL 
Batelle 
Bayley 
Blind Learning Aptitude 
Columbia Mental Maturity 
Denver Developmental Screen 
Detroit Test Learning Apt 
Goodenough OAP 
Griffith 
Hiskey-Nebrask Learning 
Leiter 
K-ABC 
McCarthy 
Merrill Palmer Extended 
Pictoral Test of Intelligence 
Raven's Progressive Matrices 
Slossen 
Stanford-Binet 
WISC, WAIS, WPPSI 
ACADEMIC 
Basic Achievement Skills 
Boehm Test of Basic Concepts 
Bracken Basic Concept Scale 
School Readiness Composite 
ITPA 
KTEA 
PIAT 
Sequential Assmnt of Math 
Woodcock-Johnson 
WRAT 
LANGUAGE 
Auditory Discrim Test (ADT) 
Goldman-Fristoe Aud Disc 
Lindamood Auditory Concept 
PPVT 
Test of Auditory Compre 
MOTOR, VISUAL MOTOR 
Bender-Gestalt, Koppitz 
Bender-Gestalt, SOMPA 
Bruininks-Oseretsky 
VMI 
100 15 
100 16 
100 15 
100 16 
No scores possible 
100 15 
100 15 
100 12 
100 16 
100 16 
100 15 10 
100 16 50 
Percentile Ranks 
100 16 
Based 
100 
100 
100 
100 
on percentiles 
16 
16 
15 10 
15 
3 
10 
3 
50 10 or Percentiles 
100 15 
100 varies 36 6 
100 15 
100 15 
100 15 10 3 
100 15 50 10 
100 15 10 3 
50 15 
50 10 
Percentile Ranks 
100 15 
100 15 
100 15 
50 15 
50 10 15 5 
10 3 
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GENERAL QUOTIENT SUBTESTS 
BEHAVIOR 
AAMD Adaptive Behavior Scale 
AAMD School Edition 
Achenbach Child Beh (CBC) 
Adaptive Behavior Inv 
Balthazar Scales Adaptive Beh 
Conners Parent, Teacher 
Revised Beh Problem Checklist 
Scales of Independent Beh 
TMR School Competency Scales 
Vineland Adaptive Behavior 
Wisconsin Behavior Rating 
MEAN SD MEAN SD 
Percentile Rank 
10 3 
50 10 
50 10 
Percentile Rank 
50 10 
50 10 
100 15 
Percentile Rank 
100 15 
Percentile Rank 
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BREAKDOWNS OF AGE AT ASSESSMENT BY GRADE OF HEMORRHAGE 
Table F-1 
Age at Which Cognitive/Developmental Testing Was Administered by IVH Grade 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
IVH Grade Grades Grade All 
Excluded I I & I I I I Grades 
N 14 1 5 1 17 
Row Pct 31.8% 2.3% 11.4% 2.3% 38.6% 
Col Pct 25.5% 10.0% 22.7% 8.3% 10.6% 
N 14 2 6 3 24 
Row Pct 23.7% 3.4% 10.2% 5.1% 40.7% 
Co 1 Pct 25.5% 20.0% 27.3% 25.0% 15.0% 
N 11 2 3 2 9 
Row Pct 28.9% 5.3% 7.9% 5.3% 23.7% 
Col Pct 20.0% 20.0% 13.6% 16. 7% 5.6% 
N 8 4 3 4 32 
Row Pct 12.9% 6.5% 4.8% 6.5% 51.6% 
Col Pct 14.5% 40.0% 13.6% 33.3% 20.0% 
N 5 2 9 
Row Pct 26.3% 10.5% 47.4% 
Col Pct 9.1% 9.1% 5.6% 
N 3 1 3 2 21 
Row Pct 7.7% 2.6% 7.7% 5.1% 53.8% 
Col Pct 5.5% 10.0% 13.6% 16.7% 13.1% 
N 17 
Row Pct 100.0% 
Col Pct 10.6% 
N 31 
Row Pct 100.0% 
Co 1 Pct 19.4% 
N 55 10 22 12 160 
Col Pct 17.8% 3.2% 7.1% 3.9% 51.8% 
Grades Grade Grades 
II & III I I I III & IV 
2 4 
4.5% 9.1% 
11.1% 22.2% 
3 6 
5.1% 10.2% 
16.7% 33.3% 
2 4 2 
5.3% 10.5% 5.3% 
100.0% 22.2% 11.1% 
5 2 
8.1% 3.2% 
27 .8% 11.1% 
3 
15.8% 
16.7% 
4 1 
10.3% 2.6% 
22.2% 5.6% 
Grade 
IV 
1 
1. 7% 
8.3% 
3 
7.9% 
25.0% 
4 
6.5% 
33.3% 
4 
10.3% 
33.3% 
Row 
Total 
44 
14.2% 
59 
19.1% 
38 
12.3% 
62 
20.1% 
19 
6.1% 
39 
12.6% 
17 
5.5% 
31 
10.0% 
2 18 18 12 309 
0.6% 5.8% 5.8% 3.9% 100.0% I:\.) 0 
l11 
Table F-2 
Age at Which Academic Testing Was Administered by IVH Grade 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
IVH Grade 
Excluded I 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Col Pct 
Grades Grade 
I & I I II 
All 
Grades 
9 
100.0% 
100.0% 
9 
100.0% 
Grades Grade Grades Grade 
II & III I I I I I I & IV IV 
Row 
Total 
9 
100.0% 
9 
100.0% 
N 
0 
CTI 
Table F-3 
Age at Which Speech/Language Testing Was Administered by IVH Grade 
LT g 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Co 1 Pct 
IVH 
Excluded 
1 
100.0% 
7.1% 
7 
70.0% 
50.0% 
2 
13.3% 
14.3% 
3 
16.7% 
21.4% 
1 
20.0% 
7.1% 
14 
25.0% 
Grade 
I 
Grades 
I & II 
1 
6.7% 
20.0% 
3 
16.7% 
60.0% 
1 
20.0% 
3.3% 
5 
8.9% 
Grade 
I I 
All 
Grades 
4 
100.0% 
13.3% 
3 
30.0% 
10.0% 
11 
73.3% 
36.7% 
8 
44.4% 
26.7% 
1 
20.0% 
3.3% 
3 
100.0% 
10.0% 
30 
53.6% 
Grades 
I I & 11 I 
Grade 
111 
1 
20.0% 
100.0% 
1 
1.8% 
Grades 
III & IV 
1 
6.7% 
20.0% 
4 
22.2% 
80.0% 
5 
8.9% 
Grade 
IV 
1 
20.0% 
100.0% 
Row 
Total 
1.8% 
4 
7.1% 
10 
17.9% 
15 
26.8% 
18 
32.1% 
5 
8.9% 
3 
5.4% 
1 56 
1.8% 100.0% 
t\.) 
0 
-...J 
Table F-4 
Age at Which Fine Motor Testing Was Administered by IVH Grade 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Co 1 Pct 
N 
Col Pct 
IVH 
Excluded 
2 
100.0% 
40.0% 
1 
33.3% 
20.0% 
1 
25.0% 
20.0% 
1 
16.7% 
20.0% 
5 
19.8% 
Grade 
I 
Grades 
I & I I 
1 
25.0% 
50.0% 
1 
16.7% 
50.0% 
2 
5.8% 
Grade 
II 
All 
Grades 
4 
100.0% 
25.0% 
2 
66.7% 
12.5% 
1 
25.0% 
6.3% 
2 
33.3% 
12.5% 
3 
100.0% 
18.5% 
4 
100.0% 
25.0% 
16 
61.5% 
Grades 
II & III 
Grade Grades 
III III & IV 
1 
25.0% 
100.0% 
1 
16.7% 
100.0% 
1 
3.8% 3.8% 
Grade 
IV 
1 
16.7% 
100.0% 
1 
• 3.8% 
Row 
Total 
4 
15.4% 
2 
7.7% 
3 
11.5% 
4 
15. 4,, 
6 
23.1% 
3 
11.5% 
4 
15.4% 
26 
100.0% 
tv 
0 
CX) 
Table F-5 
Age at Which Gross Motor Testing Was Administered by IVH Grade 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Col Pct 
IVH 
Excluded 
7 
25.0% 
22.6% 
7 
24.1% 
22.6% 
9 
33.3% 
29.0% 
7 
18.9% 
22.6% 
1 
33.3% 
3.2% 
31 
24.6% 
Grade 
I 
1 
3.6% 
16.7% 
2 
6.9% 
33.3% 
1 
3.7% 
16.7% 
2 
5.4% 
33.3% 
6 
4.8% 
Grades 
I & II 
3 
10.7% 
30.0% 
1 
3.4% 
10.0% 
2 
7.4% 
20.0% 
3 
8.1% 
30.0% 
1 
33.3% 
10.0% 
10 
7.9% 
Grade 
I I 
1 
3.6% 
14.3% 
3 
10.3% 
42.9% 
1 
3.7% 
14.3% 
2 
5.4% 
28.6% 
7 
5.6% 
Al I 
Grades 
12 
42.9% 
25.5% 
11 
37.9% 
23.4% 
7 
25.9% 
14.9% 
15 
40.5% 
31.9% 
2 
100.0% 
4.3% 
47 
37.3% 
Grades 
II & III 
2 
7.4% 
100.0% 
2 
1.6% 
Grade 
III 
2 
7.1% 
18.2% 
3 
10.3% 
27.3% 
2 
7.4% 
18.2% 
4 
10.8% 
36.4% 
11 
8.7% 
Grades 
III & IV 
2 
7.1% 
28.6% 
1 
3.4% 
14.3% 
2 
7.4% 
28.6% 
1 
2.7% 
14.3% 
1 
33.3% 
14.3% 
7 
5.6% 
Grade 
IV 
1 
3.4% 
20.0% 
1 
3. 7% 
20.0% 
3 
8.1% 
60.0% 
Row 
Total 
28 
22.2% 
29 
23.0% 
27 
21.4% 
37 
29.4% 
3 
2.4% 
2 
1.6% 
5 126 
4.0% 100.0% 
rv 
0 
\.D 
Table F-6 
Age at Which Personality Testing Was Administered by IVH Grade 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 t o 11 
Years 
Total 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Co 1 Pct 
N 
Col Pct 
IVH 
Excluded 
6 
75.0% 
54.5% 
3 
33.3% 
27.3% 
1 
20.0% 
9.1% 
1 
20.0% 
9.1% 
11 
21.2% 
Grade 
I 
Grades 
I & II 
1 
20.0% 
50.0% 
1 
20.0% 
50.0% 
2 
3.8% 
Grade 
II 
All 
Grades 
1 
100.0% 
2.9% 
12 
100.0% 
34.3% 
2 
25.0% 
5.7% 
6 
66.7% 
17.1% 
1 
20.0% 
2.9% 
1 
20.0% 
2.9% 
4 
100.0% 
22.9% 
4 
100.0% 
11.4 
35 
67.3% 
Grades 
II & III 
Grade 
I I I 
1 
20.0% 
100.0% 
1 
1.9% 
Grades 
III & IV 
2 
40.0% 
100.0% 
2 
3.8% 
Grade 
IV 
1 
20.0% 
100.0% 
Row 
Total 
1 
1.9% 
12 
23. 1% 
8 
15.4% 
9 
17.3% 
5 
9.6% 
5 
9.6% 
8 
15.4% 
4 
7.7% 
1 52 
1. 9% 100.0% 
ts..> 
..... 
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Table F-7 
Age at Which Temperament Testing Was Administered by IVH Grade 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Col Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Co 1 Pct 
N 
Row Pct 
Col Pct 
N 
Co 1 Pct 
IVH 
Excluded 
17 
44. 7% 
100.0% 
17 
33.3% 
Grade 
I 
Grades 
I & II 
6 
15.8% 
100.0% 
6 
11.8% 
Grade 
II 
Al I 
Grades 
9 
23.7% 
40.9 
9 
100.0% 
40.9% 
4 
100.0% 
18.2% 
22 
43.1% 
Grades 
II & III 
Grade 
III 
Grades 
III & IV 
6 
15.8% 
100.0% 
6 
11.8% 
Grade 
IV 
Row 
Total 
38 
74.5% 
9 
17.6% 
4 
7.8% 
51 
100.0% 
N · 
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APPENDIX G 
Table G-1 
Mean Effect Size of Personality and Temperament Differences 
LT 9 
Months 
9 to 12 
Months 
15 to 21 
Months 
22 to 24 
Months 
30 to 38 
Months 
42 to 63 
Months 
6 to 8 
Years 
8 to 11 
Years 
Total 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
-
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
Std Dev 
N 
Mean 
N 
IVH Grades 
Excluded I & II 
.09 1.09 
.52 .55 
17 6 
2.23 
1. 45 
6 
.08 
.05 
3 
.96 .97 
.00 .00 
1 1 
.so .30 
.00 .00 
1 1 
.59 .98 
28 8 
All Grades Total 
Grades III & IV Sample 
-0.36 .76 .23 
.40 .37 .68 
10 6 39 
.05 .05 
.96 .96 
21 21 
.75 1. 86 
1.08 1. 46 
2 8 
.45 .32 
.48 .43 
6 9 
1. 78 1.59 1. 38 
.00 .21 .40 
1 2 5 
.44 .90 .61 
.00 .14 .29 
1 2 5 
.58 .58 
.36 .36 
12 12 
.96 .96 
.11 .11 
4 4 
.26 .96 .48 
57 10 103 
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